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METAL-MINE ACCIDENTS DURING THE CALENDAR 
YEAR 1915. 


Compiled by Atsert H. Fax. 


INTRODUCTION. 


There was a slight decrease in the number of men killed in the 
metal mines of the United States in 1915 as compared with 1914, the 
total number killed as reported to the Bureau of Mines by the oper- 
ators being 553 in 1915, as compared with 559 in 1914, 683 in 1913, 
661 in 1912, and 695in 1911. The number of men reported employed, 
however, during 1915 was slightly less than the previous year, being 
152,118 as compared with 158,115 in 1914. The fatality rate, there- 
fore, in 1915 was slightly higher than in the preceding year, being 
3.64 per 1,000 men employed in 1915 as against 3.54 per 1,000 in 
1914; 3.57 in 1913; 3.91 in 1912; and 4.19 in 1911. 

The decrease in the number of employees is more apparent than 
real. In 1913 and 1914 the bureau collected accident and labor 
statistics from both mines and metallurgical works. These data were 
collected on separate forms, so there is the possibility that the mine 
employees included many mill and smelter men. For 1915, the same 
card contained forms for both mines and metallurgical works, and 
as the forms were filled out at the same time all possibility of 
duplication was eliminated. The number of persons employed at 
mines and metallurgical works for the past three years is as follows: 


Number of men employed at metal mines and metallurgical plants. 


Smelt- 
ers.a 


Mills.a Total. 


Mines. 


BONS oo va cee ssa easesesineeasee casinsesesc9 191, 276 14,985 
1914. seas ae rhdtve saveroe dues s se¥dee ree 158,115 15, 128 
MOIS; csasecces ces sccnaresdqcaeras tas anee 152,118 18, 564 


20,564 | 226, 825 
27,879 | 201/122 
31,327 | 202) 009 


a Fay, A. H., Accidents at paige pian in the United States during 1915, 
Tech. Paper 164, Bureau of Mines, 1916, p. 3 


There were reported 35,295 nonfatal injuries for 1915, of which 35 
resulted in permanent total disability and 574 in permanent partial dis- 
ability; 7,242 were injuries of a temporary nature, involving the loss 
of more than 14 days’ time, and 27,444 were minor injuries wherein 
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the time lost was 1 to 14 days. The nonfatal injury rate per 1,000 
men employed was 232 as compared with 191 for 1914. This increase 
is not necessarily significant of an increased hazard, but indicates 
that the dangers are more fully set forth by reason of better records 
at the mines and more complete reports to the bureau. 


Fatalities, and number killed per 1,000 employed, by States, in the metal mines in the United 
States during the calendar years 1911 to 1915. 


Number killed. 
1911 1912 1913 1914 1915 
State. 
Per Per Per Per Per 
Total. | 1,000 em-| Total. | 1,000 em-| Total. | 1,000 em-) Total. | 1,000 em-| Total. | 1,000 em- 
ployed. ployed. ployed. ployed. ployed. 
Alabama..........-- 10 2.44 33 6. 84 22 4. 22 25 4.78 12 2.42 
Alaska... (2) (2) 621 10.97 25 3.13 19 2.38 22 2.71 
Arizona. 7 5.48 67 4. 30 86 5. 22 63 4.50 41 2.92 
Arkansas 2 3. 42 1 DAB lneekass|Sede4 sess lkabscctloesse seus 1 1.46 
California 38 3.49 40 3. 88 52 4.53 41 4. 20 49 4.71 
Colorado. . 43 4.13 48 5. 40 44 2.76 47 5.09 49 7.69 
Connecticut. ONsacctzeaaly 0 Ol covacwens ON eucecest 0 kackecene 
Florida....... 6 3.09 10 3.47 3 1.73 
Georgia. ...... 0 2.25 1 3. 28 1 3.39 
Wdaho. <cs6.52 29 4.16 25 4.76 25 4. 
Tlinois........ 1 1.96 O.hesseaeeas 3 7. H 
Towa.......... Ocseeeras] 0 }indccicee OL sccees.s 2 9. 
Kansas........ 2 6. 58 1 3.17 2 4.60 
Kentucky..... OF ie © (pal eS Praveen 2 9.05 0 
aine......... Diissvescccs| PO] sisecceod O Wiseansnte 0}. 
Maryland. .... Ofeaeocces|| OW hsacectecs O teicsacws? 0}. 
Massachusetts. Dicscssasesl Oi ladsizeese Oi seas enc O fixe<cee 
Michigan 96 2.91 99 3.63 99 60 
Minnesota 50 3. 22 43 2. 43 36 2.47 
Missouri i 3.49 25 2.95 44 4.60 
Montana... 3. 28 39 2.99 62 4.48 
Nevada..... 3.42 22 3. 23 18 3.15 
New Hampshire....) O}......---) Ll] U.U]  O}..-....-.. iW Perrryere, 0 } -wescecss 
New Jersey........- 23 13. 23 5.58 4 2.93 9 5.16 
New Mexico. ll 4.49 7.43 5 2.06 4 1, 46 
New York 10 3.12 4.19 ll 3. 66 8 3.13 
North Carolina 4 4.01 3. 43 8.05 O ] cacasess 
O10: 5508s Olsssedess! All 58.285 ON basaesss 2 7.55 
Oklahoma. . Ul es 1.56 4 4.68 
Oregon........ 2 1. 43 2. 22 2 1. 87 
Pennsylvania . 1 LJG6s} Bl, (ROB = OP wecaes 1 2.60 
South Carolina Oilsveseucest . Oilksivecess]: Oil hacesees Of cccvececs 
South Dakota. 8 3.18 3. 83 6 3.34 
Tennessee, 10 2.25 3.17 8 2.84 
Texas. O | wscac cme 2. 86 1 3.40 
Utah.. 49 6, 36 4.59 23 4. 22 
Vermont.. Ol oats 6.99 1 10. 20 
Virginia....... 6 1.51 4.62 1 51 
‘Washington... 3 1,91 3.07 4 5.59 
Wisconsin..... 3 1.05 2. 54 8 3.02 
Wyoming... : Oydecetscel: Ai GEOR Oise cee eees 2) 5.18 
Other States........ 1 17. 24 2.04 Ol sccsececds 
Totalc........ 695 4.19 3.57 559 3.54 553 | 3.64 
@ Not reported. 


b Placer mines not included. Snow slide killed 9 men. 
¢ For corresponding number of men employed, see Table 26, p. 83. 


SCOPE OF STATISTICS. 


The following tables giving the accidents in the metal mines in 
the United States for the calendar year 1915 have been compiled by 
the Bureau of Mines from reports received directly from the opera- 
tors. In the compilation of these figures the size of the mines was 
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not considered, and the figures cover reports from prospectors, 
development companies, and producing mines. 

Although the Bureau of Mines is authorized to collect data relating 
to accidents at mines, there is no Federal law compelling operators 
to render such reports. However, the majority of the operators 
promptly and cheerfully replied to the bureau’s requests for infor- 
mation. The tabulated statistics represent 4,322 operators who 
actually worked their mines during the year. As far as can be ascer- 
tained, all of the large companies made out detailed reports, so that, 
measured on the basis of production, the statistics are representa- 
tive of the industry. 

The tables in the following pages are arranged so as to represent 
five divisions of the mining industry, as follows: 

Copper mines.—All of the copper mines and prospects that were 
reported in operation in the various copper-producing States are 
included in this group. The list represents 548 operators. 

Gold, silver, and miscellaneous metal mines.—Under this heading are 
the gold mines, both lode and placer, silver mines, lead-silver mines, 
gold-silver mines, the lead and zinc mines other than those in the 
Mississippi Valley, and mines working ores of quicksilver, man- 
ganese, tungsten, vanadium, chromium, etc. Pyrite mines are 
included in this class, as the cinder is used in some of the metallur- 
gical works for its iron and copper content. Bauxite mines, because 
bauxite is the principal source of metallic aluminum, are classed 
under this division. This group represents 3,120 operators, who 
reported their mines as active part or all of the year. 

Iron mines.—All of the important iron mines, representing 191 
operators, are given in the tables showing statistics relating to iron 
mining. 

Lead and zine mines ( Mississippi Valley).—The lead and zinc mines, 
represented by reports of 241 operators of that region, are grouped 
together as representing an industry in which general conditions are 
similar. 

Nonmetallic mineral mines.—The nonmetallic mineral mines, repre- 
senting 222 operators, include those for asbestos, asphaltum, barite, 
feldspar, garnet, graphite, gypsum, kaolin, mica, phosphate rock, 
quartz, talc, salt, and soapstone. Coal mines are not included in 
this classification. 


ACKNOWLEDGMENTS. 


The acknowledgments of the bureau are due to the State mine 
inspectors and other officials of the various State mining depart- 
ments, who have rendered invaluable assistance in verifying and cor- 
recting from their records, often at the expense of considerable time 
and trouble, the data reported to the bureau by the operators. 
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Special mention should be made of the assistance rendered by the mine 
inspectors of Alaska, Arizona, Colorado, Idaho, Missouri, Nevada, 
New York, and South Dakota, and the Industrial Accident Commis- 
sion of California. To both the operators and the State mining offi- 
cilas the Bureau of Mines extends its thanks for their hearty coopera- 
tion. The author acknowledges the assistance rendered by E. S. 
Boalich and W. W. Adams. The latter prens the chapter on 
State laws relating to reports of accidents. 


PUBLICATION OF ACCIDENT STATISTICS. 


In publishing these statistics the Federal Bureau of Mines has no 
intent of encroaching on the field covered by the annual or biennial 
reports of State mine inspectors or mining departments. The bureau 
hopes, however, that the distribution of this information will help to 
establish a uniform basis for recording and reporting mine accidents, 
the number of men employed, and the number of days’ work per- 
formed. When all mine-accident statistics are thus placed on the 
same basis, the making of comparisons and the drawing of conclusions 
will be rendered much easier. 

As bearing on the difficulties that attend the compilation of com- 
parable figures, attention is called to the fact that a number of States 
have no inspectors for metal mines and there is a lack of uniformity 
in the reports issued by the various States that have inspectors. 
The fiscal years of the States are not uniform, some ending in June, 
others in September or October, and still others conforming to the 
calendar year. 

Many other features of the reports are not uniform. This is 
especially noticeable as to the classes of mines the inspection service 
should cover, as is indicated in the accompanying table. The mines 
subject to inspection differ; in some States all mines are included, 
whereas in others only those mines employing 5, 10, or 20 men under- 
ground are included. Compensation laws in most States apply to all 
mines, but in some they are elective at the option of the operator. 
Hence those operators who do not choose to accept State compensa- 
tion will not be included in the commission’s report, so that the report 
will not include all mines for the year in question. 

In those States having an inspection service the fatality figures 
given herein were submitted to the various inspectors for verification, 
and from nearly all the bureau has received hearty cooperation. 
Only a few of the States collect statistics covering serious injuries, 
and still fewer give any attention to slight injuries, so that on these 
points it is impossible to check closely. Although the total number 
of deaths reported in the various States agrees closely with the 
inspectors’ reports, there is some variation as to the classification. 
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The Bureau of Mines will be glad to receive suggestions from State 
inspectors, and from any person interested in mining, as to the form 
in which the statistics can be presented most effectively and as to 
the method of making their publication most useful to the mining 
industry. 

CLASSIFICATION OF INJURIES. 


Many of the States now have compensation laws, and in order to 
conform with their classifications the bureau’s classification of serious 
and slight injuries for 1915 is on a 14-day (2-week) basis instead of 
20 days, as in previous years. The new classification of injuries 
includes three types, as follows: 

1. Fatal. 

2. Serious (time lost, more than 14 days): 

(a) Permanent disability. 
Total. 
Partial. 

(b) Others. 

3. Slight (time lost, 1 to 14 days, inclusive). 

Permanent total disability.—Loss of both legs or arms, one leg and 
one arm, total loss of eyesight, paralysis or other condition perma- 
nently incapacitating workman from doing any work of a gainful 
occupation. 

Permanent partial disability —Loss of one foot, leg, hand, eye, one 
or more fingers, one or more toes, any dislocation where ligaments 
are severed, or any other injury known in surgery to be permanent 
partial disability. 


ACCIDENT STATISTICS BY GROUPS OF MINES. 


COPPER MINES. 


The figures given in Tables 2, 4, and 6 are compiled from reports 
of 548 operators of copper mines employing 47,174 men, of whom 
32,421 were employed underground and 14,753 on the surface. Of the 
548 operators, 329 were working prospects and small mines in which 
less than 1,000 days’ labor was performed. The other 219 were 
operators of mines where 1,000 or more days’ labor was performed. 

The total number of deaths and injuries due to accidents, and the 
rates per 1,000 employed, as reported are as follows: Deaths, 176, or 
3.73 per 1,000 men employed; serious injuries, 3,447 or 73.07 per 
1,000; slight injuries, 11,807, or 250.29 per 1,000. Of the total num- 
ber of fatalities, 143 occurred underground, making the rate 4.41 per 
1,000 employed. The number of surface fatalities was 33, or 2.24 
per 1,000. 


Google 


METAL-MINE ACCIDENTS DURING 1915. 


12 


“SyOOM F |” 
‘TY [-7'848p 2 ue) sso] 


“pred 


s} woyyesued 


“(pong 
-op jou) [8}ejuON 


“"**S£Bp PT I0AQ 


*- omy Auy 
SAUp FI 120 


SYOOM Z IVAO 
, s puesnopeg |----:- Snselcecescavd Gecasdssceteeses Se vielssdtiearse SyOoM Z 
sake ak a) RRS Ses RAAF DE eee 
snolieg stress skep 6Z 03 T ween ---shBp OF 
4 sno} 
*y10d hal mg p’pepraoid st 
01 $,10200dsuy} uonssuedui09 


poysyiqnd sopmn{uy 


“soynfut 
JO WOTBoYIssvpo s,10,00dsu] 0701g 


qoyyas Jo} soyanfuy 


see teeeeeeeeeseerty porseeceseeseees eee 
*¥JOA 98890 
petdaehssaaenedaes gn 01 wyqaya Suysneg [oreo opt fern sookoyduno ¢ 
See seeuonseat ees Ww poco snopiog |----70-20 87 ‘ ay Denemteseceresanl IV 
- uoyestuedmoo ON |" uel IT 
“A410 
hick Setag tess Ty | our Suysnvo [Ty pee aie sept eeeeee ees eerpy 
“aN 
reat eC treeranes Meret uovsuedm0s ON |" ***~*10,0edsuT ON 
ainea a the Sad syoom gf I on 
“SIOULIVO BABA 
SPST hes t95e5x op?" aesoidmse z | ZuyAojdue ITV 
4ab520 eee snopog | weeetetesees|ereres=g9Q£0[CUIO © 
oeater sAup plog [ccocecceeecteeccc es [eee oper 
“pred 
st uonesuod 
iste sazesiys snouog |-eeteete est tty fore etope 
\ + q aadopdura | otct tee opese tt 


“pommel 

someemed |... er Toners a ere O 
Born i aR NOUR RL 4 4 EO NEAL OE ALD 
“punoia 

-10pun eM 07 

p'UOTSsTUITOD : pa . 
uo}usuedw0 Joyoedsuy 030}g ei AN Avy] UOT}OedsuT 
—0} 


—0} Woolqns soulyY 


oiqeyodes Ainfuy supepuel AqTTIGQeSTG 


(st61] 


“sppwufo aym7g 19110 40 ss0jordsur suru aynjg 07 ss0qDs9do auru-jp}aU fig paj1odas snunlur yoyo fuony 


a16o006-pd#asn ssad.e/6410' Ssn4.TYIeY "MMM//:d771y4 
8ISO66PSOTOTZE’ dfu/zz7ez/ eu" a puey’ py//:sdz3y 


**-BUTTOIED YON 
, a ysiox MON 


biaice OdTXOPY MONT 
sors * £OSIOL MONT 


aa nara eee Eptagan 
debe “* BUBUOR, 
torsto ss" LMOSSTL 


nyosountyy 

toro UBATYOTAL 
“** puBlAIEyy 
nia: Ayonquey 
Soiaetemaae, Susuty 


tee opBiojo). 
aSreree wTUOFTED 


‘o1NIg 


Original from 


PRINCETON UNIVERSITY 


Digitized by Google 


/ pazT1T6tp-a16009 ‘utewog IT1qGNd 
/ IW Lvi9T 8Z-60-7ZOZ UO pazeisuag 


13 


ACCIDENT STATISTICS BY GROUPS OF MINES. 


+ A]WO souyur [809 10} 10}0edsuq Jo JUSUTUIOdds sozLIONING ‘ZIGI ‘ET “IVP JOY ‘sJMep}ooe 0} aoudIEJoI Ogyoods ON’ “WOT}EUTIOFUT ,, AICS 
-S000U,, [[B GATS 0} SIOjTIOdO OUTUT CIMbel PUB SOUTUI 0}LIN{SOAT] 0} JOGRI JO JOUOJSSTUITIOD OZTIOYING ‘9061 ‘LZ “GOT PUT ‘gEsT ‘F “IBAL ‘86ST “E “IBY JO SJO’ sav] UOTBSUGdTIOD ON a 
“WOT esUed IOS S,UOTIHIOM UO 2J0d01 PUB O4EITISEAT] 0} UOIssTUIMMOD JO JUOMIZUJOddL pozLOYy Ne ‘CTGT ‘OT “JEP JO JOB :10j00dsUI ON p 
“peuoljuoUr jou sowseNb pus sautpy ,, SU}JWVUAP,, PUB ,, ZUT}SUIq ,, SUJPNOU) ‘soyssNpUl SNopsvzeY UTEII0 Ut AZITIG BI] SAqsiiqeyso ‘TET “2 OUNS Jo 498 :10j0edsuI ON 9 
“MMO STY ALIBI JO BOUTINSUT JUBpPII" o1"Ig Jde008 ABUT 103810dQ ¢g 
*SOUIW [BOO SUIPN[oU] ‘sauTM []8 0} seljddy p 


SABp OI 2A 
“*"¥OOM T JOAO 
po78}s 40U OUI, 
"ABT 
PY we Eo os ee oe opt uoyestoduioa on feoret ete ty foc oossouuay, 


*gnopiog [otc sttesc estes seees|seee eeecncuces eencesfenes Pa ccececccccnsfecccccccccenecosscceleccccccsssce snoyog [rrr esters eet ftee tess ookopdure [ |**--ej0x8q WINOg 


Google 


14 METAL-MINE ACCIDENTS DURING 1915. 


The seemingly high rates of serious and slight injuries for this 
group of mines are not so much due to greater hazards as to the fact 
that the copper mines are worked by well-organized companies 
practically all of which have a safety department in charge of a com- 
petent engineer. The result is that accurate records are kept, and 
it is believed that the records shown by both the copper and iron 
mines of the United States represent more nearly the actual hazard 
in the mining industry than do the records for any other group. One 
class of injuries in the copper-mining industry that increases the acci- 
dent rate is due to the character of the ore handled in the Lake 
Superior district. Much of the rock in this district contains metallic 
copper and the men receive many cuts and scratches in handling it. 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES. 


The data on accidents in and about the gold, silver, and miscel- 
laneous metal mines, shown in Tables 2, 4, and 7 are compiled from 
the reports of 3,120 operators, employing 45,312 men, of whom 29,163 
were employed underground and 16,149 on the surface. The number 
of deaths and injuries due to accidents and the rates per 1,000 
employed are as follows: Deaths, 199, or 4.39 per 1,000 men em- 
ployed; serious injuries, 1,691, or 37.32, per 1,000; slight injuries, 
6,686, or 147.55 per 1,000. Of the total number of fatalities, 168 
occurred underground, or 5.76 per 1,000 employed underground, and 
31 on the surface, or 1.92 per 1,000 employed on the surface. 

The rates of serious and slight injuries are low when compared with 
the corresponding rates at iron and copper mines. The difference 
may be explained largely by the fact that this group includes many 
prospects and small mines that keep no records, and many of the 
mines are in States where there is no inspection and the operators 
are not required to report accidents. At such mines accidents that 
are not serious are forgotten, but fatal accidents are remembered and 
reported. For their own protection the majority of the larger com- 
panies operating gold, silver, and lead-silver mines in the West have 
hospital service and medical aid for their employees and are keeping 
records that are comparable with those kept by the large iron and 
copper-mining companies. 

IRON MINES. 

The figures on accidents at iron mines given in Tables 2, 4, and 8 
are compiled from the reports of 191 iron-mine operators, who em- 
ployed 39,391 men, of whom 23,302 were employed underground and 
16,089 on the surface, including those engaged in steam-shovel work. 
The number of deaths and injuries resulting from accidents in these 
mines is as follows: Deaths, 103, or 2.61 per 1,000 men employed; 
serious injuries, 2,251, or 57.15 per 1,000; and slight injuries, 6,086, or 
154.50 per 1,000. Of the total number of fatalities, 78 occurred 
underground, or 3.35 per 1,000 employed underground, and 25 em- 
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ployees were killed while engaged in surface work, making this rate 
1.55 per 1,000 employed on the surface. 

The injury rates at the iron mines, as at the copper mines, appear 
high; but, as has been stated, the iron mines are operated by well- 
organized companies which are conducting a safety campaign and 
are keeping excellent records of accidents. The accident hazard has 
not increased, but the records are so well kept that the real hazard 
of the mining industry is being brought out. 


LEAD AND ZINC MINES. 


The lead and zine mines for which data are compiled include those 
in the Mississippi Valley only. The lead and zine mines of other 
States are grouped with “gold, silver, and miscellaneous metal mines”’ 
on account of the difficulty of making a distinct classification. In 
many places, for instance, in the lead-silver mines in the Coeur 
d’Alene district of Idaho, lead and zinc occur as associated metals 
in silver ores. The Mississippi Valley lead and zinc mines form a 
class by themselves and are easily segregated. 

The figures given in Tables 2, 4, and 9 are compiled from the reports 
of 241 operators, employing 12,977 men, of whom 9,493 were employed 
underground and 3,484 on the surface. Of the 241 operators report- 
ing, 44 operated small mines and prospects at each of which less than 
1,000 days’ labor was performed. The other 197 were operators of 
mines where 1,000 or more days’ labor was performed. 

The total number of deaths and injuries due to accidents as reported 
is as follows: Deaths, 60, or 4.62 per 1,000 men employed; serious 
injuries, 363, or 27.97 per 1,000; and slight injuries, 2,298, or 177.08 
per 1,000. Of the total number of fatalities, 54 occurred under- 
ground, making the rate 5.69 per 1,000 men employed below the 
surface. The surface fatalities were 6, or 1.72 per 1,000 employed 
on the surface. 

The fatality rate for underground employees in the lead and zinc 
district is slightly higher than for any other group, except gold, silver, 
and miscellaneous metal mines. The rate for serious injuries is as high, 
but the rate for slight injuries is somewhat higher than at iron mines. 


NONMETALLIC MINERAL MINES. 


The reports of 222 operators of nonmetallic mineral mines are 
compiled in Tables 2, 4, and 10. These mines employed 7,264 men, 
of whom 1,844 were employed underground and 5,420 on the surface. 

The total number of deaths and injuries due to accidents reported 
is as follows: Deaths, 15, or 2.06 per 1,000 employed; serious injuries, 
99, or 13.63 per 1,000; and slight injuries, 567, or 78.06, per 1,000. 
When compared with the rates for the copper and iron mines, these 
ratios seem exceedingly low. The reports received indicate that this 
difference is largely explainable by the mines being small and not 
keeping complete records. About 75 per cent of the men are em- 
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ployed on the surface, the hazards being thus reduced to those of 
quarry operations. The figures for 1915 show a higher injury ratio 
than for previous years, indicating that the educational campaign is 
resulting in more complete records being kept. 

ACCIDENT STATISTICS, BY STATES. 

A compilation of the accident statistics, by States, is given in 
Tables 3, 5, 11, 12, and 13, representing 4,322 operators employing 
152,115 men, of whom 96,223 were employed underground and 55,895 
on the surface. The total number of fatalities and serious and slight 
injuries due to accidents is as follows: Deaths, 553, or 3.64 per 1,000 
men employed; total number of injuries, 35,295, or 232.02 per 1,000 
employed. Of the total number of fatalities, 451 occurred under- 
ground, or at the rate of 4.69 per 1,000 employed underground, and 
102 were killed on the surface, or 1.82 per 1,000 employed on the 
surface. 

The great irregularity of the injury ratio in different States is 
evident. The reason for this difference is shown in Table 13, where 
extracts from State laws are given. 

CAUSES AND DISTRIBUTION OF ACCIDENTS. 

In Tables 15 and 25 is given the percentage of deaths and injuries 
due to any one cause in each group of mines and for all of the mines 
combined. It will be noted, for instance, that 40.78 per cent of the 
deaths in lead and zinc mines, 17.08 per cent of the serious injuries, 
and 11.36 per cent of the slight injuries were due to falls of rock or 
ore from roof or wall. A similar comparison may be made for any 
group of mines for any one of the 41 causes enumerated. These 
tables also show that approximately two-thirds of the total deaths 
and injuries that occurred in and about metal mines were caused as 
follows: 

Of the fatalities, 38.52 per cent was due to falls of ore or rock from 
roof, wall, or bank; 15.91 per cent to falling down stope, shaft, winze, 
or bank; 14.10 per cent to explosives; and 8.68 per cent to haulage 
systems. 

Of the serious injuries, 23 per cent was due to falls of roof, wall, 
or bank; 16.22 per cent to car and haulage systems; 11.06 per cent 
to timber and hand tools; and 9.67 per cent to machinery. 

Of the slight injuries, 19.50 per cent was due to falls of roof, wall, 
or bank; 10.89 per cent to car and haulage systems; 11.63 per cent 
to timber and hand tools; and 9.21 per cent to machinery. 

There were no fatalities due to mine fires, as compared with 10 
fatalities in 1914, none in 1913, 1 in 1912, and 37 in 1911. The 
number of fatalities due to falling down shafts was 34, the same as 
in 1914, as compared with 26 in 1913, 40 in 1912, and 57 in 1911. 


TABULATED STATISTICS. 


The tables of statistics of metal-mine accidents in the United States 
during the calendar year 1915 follow. 
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Taste 2.—_ALL MINES: Fatalities and injuries, by causes 
NUMBER KILLED. 
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and kinds of mines, during the year ended Dec. 31, 1915. 
NUMBER KILLED. 


Underground—Continued. 
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TasLe 2.—ALL MINES: Fatalities and injuries, by causes and 
NUMBER KILLED. 
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kinds of mines, during the year ended Dec. 31, 1915—Continued. 
NUMBER KILLED. 
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TasLe 3.—AM4LL MINES: Fatalities, by causes 
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and States, during the year ended Dec. 31, 1915. 
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Taste 3.—ALL MINES: Fatalities, by causes 
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and States, during the year ended Dec. 31, 1915—Continued. 
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TasLe 4.—FATALITIES: By kinds of 
COPPER MINES. 
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mines, causes, and States, during the year ended Dec. 31, 1915. 


COPPER MINES. 
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TaBLe 4.—FATALITIES: By kinds of mines, causes, 
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TABULATED STATISTICS, 


and States, during the year ended Dec. 31, 1915—Continued. 
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SILVER, AND MISCELLANEOUS METAL MINES. 
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TaBLE 4.—FATALITIES: By kinds of mines, causes, 


IRON MINES. 
Underground. 
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TABULATED STATISTICS, 


and States, during the year ended Dec. 31, 1915—Continued. 
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TaBLe 4.—FATALITIES: By kinds of mines, causes 
IRON MINES. 
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TABULATED STATISTICS. 


and States, during the year ended Dec. 31, 1915—Continued. 
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TABLE 11.—ALL MINES: Serious injuries, by causes 


Underground. 


g 3 ¢ S = 
z § s OA 
| p E 3 =3 
z 3 : B| mgt a cB 
& as £3 ‘Oo &3 
© | 2a & 2 53 | ga a & 
os bo 3 8 ga eg 8 3° 
State se |e) § s | gs |#¢| 3 53 
“4S | ge] 4 g g | 2a] § o 3 
P| ER] s peels | £1 ee 
Se hg b g ee is # | gs | 8 
a 8 = E a | 3 EI ie z 3— 
& i & i) R & & a a) a 
1 2 3 4 5 6 ¥ 8 9 10 
Alabama... ......... 
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California. ! 
Colorado... 
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New Hampshire....|......-. 

New Jersey... 

New Mexico 6 

New York.. 11 

North Carolina.....}......-. 
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TABULATED STATISTICS, 


and States, during the year ended Dec. 31, 1915. 
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State. 


Alaska... 


California........... 
Colorado............ 
Connecticut 


METAL-MINE ACCIDENTS DURING 1915, 


Minecars, mine locomotives, 
or aerial trams. 


TaBLeE 11.—ALL MINES: Serious injuries, by causes 


.—— 


Surface (shops and yards), 
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TABULATED STATISTICS. 
Open pit. 


and States, during the year ended Dec. 31, 1915—Continued. 
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, 
TaBLE 12.—ALL MINES: Slight injuries, by causes 
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and States, during the year ended Dec. 81, 1915. 


Underground—Continued. Shaft. 

z g 

3 Z 

a 3 2 

F a ei et 

eg we i} & a Ls] i 

“2 3 q . & g a g bb . - 
. |g 5 g g 3 = s = || 8 
#12 s se g]s3| 4 ~ | 3 | 8 | 2 
Cie | Saal 8 ole | aoe Pee 
om Be: @/silqa|2| 3 ee ae 
Z| cS] Zz = | S S & a 

3 a 3 ved ° G) 2 > a} va) 
a n a) nN ° & & fo) (--) fo) na ° 


_ 
oa 


Google 


46 


State. 


Alabama. 
Alaska... 
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California, 
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Florida... 
Georgia. 

Idaho.. 

THinois. 

Towa. .... 
Kansas... 
Kentucky 
Maino.... 
Maryland... 
Massachusetts. . 
Michigan. .... 

Minnesota... 
Missouri... 


New Jersey... 
New Mexico... 
New York... 
North Carolina, 
Ohio....... 
Oklahoma... 
Oregon..... 
Pennsylvania 
South Carolina. 
South Dakota...... 
Tennessee. . -. 
Texas... 
Utah... :5 
Vermont. 


Washington. . 
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TaBLe 12.—ALL MINES: Slight injuries, by causes 


Run or fall of ore in or from 


Surface (shops and yards.) 


Falls of persons. 


Stepping on nail. 


Hand tools, axes, bars, etc. 


8 | Electricity. 


Total, surface. 


8 | Other causes. 
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TABULATED STATISTICS. 
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TasBLE 13.—ALL MINES: Men employed, number injured, and number 


Number seriously injured. 


Em- 
State. ployees.a 
AISDOUR, « n.cn sani nnns coos kacss 4,956 
Raila oWeeaewesGenexes Huss 8, 125 
APIA soak aids veaaravecaskexe 14, 057 4; 


Connecticut dod eagaveccusgtespes 
Wiad 2 sc iesicscensseccassen 
Georgi: 


New Hampshire.........--..-. 


NOW JOQGCY é 6s ccs aacsesecssscus 
New Mexico... ......-....-.--2- 

OW MORK Ls Sas sosaacsaaaastee 
North Carolina................. 
Ohio 


Pennsylvanie vi 2..sa5cecnsc8 | 
South Carolina................. ea Cotrcoeee oocereres 
South Dakota.................. ‘ ; 


Mirgiuls...2.sscse0scssessscncs. 
Washington.........--...-++... 


Total, WB os ogee see 152,118 6,408 | 66. 60 1, 25. 82 


a For segregation of surface and underground employees, see Table 5, page 34. 
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injured per 1,000 employed, and days worked, by States, during the year 1915. 


Number slightly injured. 


Per 
1,000 | On the 
surface. 


SeFes auic|esomcess 164 | 94.42 
8] 35.56 
45] 33.83 
10 | 82.64 
7 | 159. 09 

6| 42.86 

5} 5814 

1 9. 52 

4] 19.70 
10 | 161. 29 
498 | 60. 58 
732 | 105. 16 
143 | 60.72 
274 | 90. 22 
154] 65.09 


22,321 


231. 


5,123 


Character of accidents that must be reported accord- 
ing to State law. 


Fatal or serious, at mines employing 6 or more men. 
Acts Apr. 30, 1913; Apr. 25, 1915. 
Fatal or serious. Acts of 1912, chap. 33. 


ADS Scent, Acts Apr. 8, 1911; May 26 and Aug. 10, 
1914 


All fatal or otherwise, by all employers of 4 or more 
persons, Act Apr. 10, 1915. 
Fatal or one day. Act May 29, 1913. 


Fatal or serious, Rev. Code 1909, sec. 207. 

Fatal or one week. Act June 28, 1913. 

All fatal or otherwise. Act Apr. 18, 1913. 

Allaccidents at minesemploying 5 ormoremen. Act 
Mar, 14, 1911. 

All accidents at minesemploying 6 or moremen. Act 
Mar. 21, 1914, 

All accidents, Act Apr. 1, 1915. 

Allaccidents. Act Apr. 16, 1914, 

Allaccidents. Acts June 28, 1911; June 25, 1914. 

All fatal or otherwise. Act Apr. 25, 1911. 

Fatal or serious, Gen. Stats., 1913, par. 3924. 

Fatal or serious. Rev. Stats., 1909, sec. 8462. 

Allaccidents. Act Mar. 8, 1915. 

Fatal or serious at mines employing wage earners. 
Laws of 1912. 

ii emanated by commissioner of labor. Act Apr. 15, 
1911 


Allaccidents. Laws of 1911, chap. 95. 
All fatal or otherwise. Act Mar. 16, 1914. 


All accidents at mines emploving 5 or more men. 
Acts June 15, 1911; Mar. 14, 1913, 

All accidents at mines employing 2 or more men, 
Act Mar, 22, 1915, 

Fatal and all injuries causing employee to cease work, 
by employers of 4 or more persons. Acts Feb. 18, 
1911; Feb. 25, 1913. 

Allaccidents, Act June 2, 1915, effective Jan. 1, 1916, 


Fatal or serious at all mines not worked exclusively 
by owner or lessee, Acts Mar. 1, 1890; Mar. 4, 1915. 


All accidents at mines employing 6 or more men. 
Act Apr, 16, 1913. 


Fatal or one day, at mines employing 11 or more men. 
Act Apr. 1, 1915. 


“Any accident.” Acts Mar. 14, 1911; Mar. 22, 1915. 

All “causing death or disability’? by employers of 4 
or more persons. Acts May 3, 1911; June 26, 1913. 

Allaccidents at mines employing 5ormoremen. Act 
Feb, 27, 1915. 


65365°—17——4 
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Taste 14.—ACTIVE OPERATORS: Number reporting less than 1,000 days, and 
number reporting 1,000 or more days’ work performed during the year ended Dec. 31, 
1915. 


Less than 1,000 days’ work 
one. 


1,000 or more days’ work 
done. 


ie3 
State. 33 g 
|5 E = hae <= | 
SSL 3 F 3 7 € 1914 | 1913 | 1912 
jneoa a I 
vai g elals z| 3 
SRR acd S 2 o i) ° 
he] Az o/4)A Zi] & 
Alabama. 3 21 24 20 
Alaska... oes 1 350 | 350 | «30 
Arizona........... 1 346 | 426 | 479 
stgscmearils 1 6 8 11 
6 854 |1,054 |1, 048 
reeani reat 3 412 1,013 | 624 
3 6 5 5 
3 18 27 24 
8 18 21 29 
3 526 | 588] 639 
aid 8 12 8 
; P 9 12 
4 40 50 
cage : S 15 uu 
GING. 5 cs eeax ‘ 5 
Maryland...... 2 12 16 19 
Massachusetts... 3 3 3 4 
Michigan é acai teas 6 0) & 79 
Minnesota........./.... Eee 57 54 43 
Missouri. 3 172| 283] 318 
Montana 1 302 | 384] 405 
nee : * sae ey" 
ew Ha ! 

New Jersey ...... tae 4 7 10 
New Mosiea:. =e 2 ae 139 Bs 
New AY Ork -\c3.c5¢afceso]s. 6 4 36 : 
tic Carolina. ... . 30 _ % 

Mis 2 oki ssie tes cee 4 
Oklahoma........ | § 23 36 : 
Oregon... .......-.. aes 
Penns} ees 
South Carolina. .. 

South Dakota..... 

Tennessee. ......- 

TPOXAS: 5 5s¢bs3002 

WYER a sssea san ome 

Vermont.......... abies 

Virginia, 2. 352205 ~ 

Washington....... San 

Wisconsin 242335622... noes 

Wyoming.........] seggl oars 

Other States....../.... Reet eet 

L 

Total, 1915. .'329 , 
Total, 1914. ISL (|LSL [1,180 
Total, 1913. ISS [316 [2,161 [2% 


Total, 1912.. 174 327 1,289 23% 


@ Placer mines not included. 
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METAL-MINE FATALITY RATES COMPARED ON BASIS OF YEAR 
OF 300 WORKING DAYS. 


As a mine can be operated only about 300 days in a year, if Sun- 
days, holidays, and a few days for repairs be excluded, a comparison 
of the accident and fatality rates at metal mines in the various States 
has been made on that basis and is shown in Table 17. A 300-day 
year is used, as it corresponds closely with actual conditions at metal 
mines, the average number of working days per year being 281, over 
a five-year period. The average number of days actually worked at 
the mines in the various States during the year 1915 ranged from 172 
in Kansas to 335 in Utah, the average for the United States being 
280 days. 

These tables show that a true comparison can not be made without 
reducing the number of days to a common denominator. In order 
to obtain the number of 300-day workers, it is necessary to know the 
total number of shifts (days) of labor performed during the year, as 
given in Table 5. A still better comparison could be made if data 
showing the actual number of hours’ labor performed were available. 

The first column (Table 17) under “ Number of fatalities” gives the 
rate as obtained from the actual number of men reported as working, 
and the second column gives the rate when the number of employees is 
reduced to the equivalent of 300-day workers. 

Comparison of fatality rates in 1915 in the various branches of the 
mineral industry in the United States, on both the actual-time basis 
and on the 300-day basis, is given in the accompanying table. 


Fatality rates in different branches of mineral industries in 1915, compared on a 300-day 
basis. : 


{Length of shift not considered.] 


5 Number killed per 
Men employed. 1,000 employed. 
Actual Eaniva: Days of 
Branch of mineral industry. | days lentin |. labor Killed. 
actives | Actual 300-day performed. CU aEa On 300- 
number. | workers basis day basis. 
(caleu- not 
lated). 
Metal mines. ..............--- 280 | 152,118 141,997 | 42, 599,015 553 3.64 3.89 
Ore-dressing plants 309 Is, 564 19,107 | 5, 732, 184 30 1.62 1.57 
Smelting plants.. B47 31,327 36, 262 | 10, S78, 486 38 1, 21 1.05 
Coal mines....... 209 | 734,008 | 511,598 153, 479, 495 2, 269 3.09 4.44 
Coke ovens: 
Beehive 5.50 s2sc0 csiess7s 2 262 17, 699 15,436 | 4,630,661 10 57 65 
359 13, 361 15,979 4, 793, S15, 28 2.10 1.75 
246 | 100,740 | 82,447 | 24,734, 224 14S 1.47 1.80 
Wotals,<is5cccs2casnuds 231 (1,067, 817 22, 826 246, 847, 880 3,076 2. 88 3.74 
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TaBLe 15.—ALL MINES: Percentages of fatalities and injuries, 


NUMBER KILLED. 


Underground. 


| 


3 3 ¢ 8 3 
o to S 
# |S : . | 8 Ex 
= |8s| 2 gg| 2 2 
£2 | 24 2 2 | 22 | 8 g Ee 
Kind of mine. se | EF] § 3 |as|e2| 8 33 
“us| of] 4 .| 8 )Esle8| 2 | . | Se 
a Se) So) 2 shea | 8 2/2 | be 
a 5 5 2 S | w 3 be S EE 
an 5 aa) a eva Ws | 8 | 58 
ae Sele ie We el ae oe 
7 ms & a a | & io) Aa Q | 
ae oe ee eet eee eae 
1.14] 2.27] 9.09) 2.84) 7.39] 114 ]....... ee eee 
2.01 1.01 | 18.59 | 3.52] 11.56] 2.51] 0.50) 201 |....... 


24. 
Tron -| 40.7 2.91 97] 5.83] 3.88] 7.77 2.91 
Lead and zine (Mississippi | 
Valley) cccancsorede ca sewe| 45. 


NUMBER SERIOUSLY INJURED. 


COPPOh: saacsanscesecete arenes 12.33 14.04] 3.22 
Gold, silver, and miscella- 
7.87 . m k 9. 64 5.14 
.-| 17.19] 977] 12.35) 1.55 | 17.42] 2.76 
and zinc (Mississippi 
Valley) 16. 53 1.10} 4.96 | 15.97 2. 20 
Nonmetallic mineral.......... 4.04] 7.07] 2.02} 5.05} 1111 1.01 
TOC 65. i scene sacessecs 10. 76 14.11 | 3.43 
NUMBER SLIGHTLY INJURED. 
Po aa sa cea pales Pare wa ege 21.13 | 12.51 | 8.71] 0.64] 8.55] 2.23] 1.87] 6.56 | 0.17) 2.49 
Gold, silver, and miscella- | | 
neous metal 16. § 12.19 | 10.40 -70| 895] 3.32) 2.56) 7.70 22 46 
Tron 7. 11.50 | 11.55 .67 | 12,21 1.00) 1.92] 4,90 21 -59 
Lead and zine (Mississippi | ‘ 
MAMGY) c25cc400 vest xsmebasy 11.36 | 25.24) 3.44 1.13) 10.88 | 1.26) 1.09) 6.83 22) 1.48 
Nonmetallic mineral.........- 4.41 | 10.41 1.59 1.76) 4.23 83) Jaicnesee EL besa sete +35 
WO. < awséccnnan cwanss 18.04 | 13.23 | 9.16 +73 | 9.56} 2.11 | shad 6.37] “1 | 1.45 
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by causes and kinds of mines, during the year ended Dec. 31, 1915. 
NUMBER KILLED. 


Underground—Continued. 
E g 
a 
EI g ; . 
2 ae ie ae: 
| g | 3 : & s & 
1 5 8 § 3 E a 
81s S bo FI EI 3 <i 
a 8 a g - Fs bo 2 
g\é E eli eitaq4a)] 2 

e s 

asa a 5 B ee S 
ll 12 13 14 16 17 


Google 


g 

2 

§ eb ; 

S § & 

to 4 § 

g & we 
Fy 5 

Eo ee ee 

a fo) a 

18 19 20 

5.11 


53 


Other causes, 


Total, shaft. 
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METAL-MINE ACCIDENTS DURING 1915, 


TABLE 15.—ALL MINES: Percentages of fatalities and injuries, by causes 


NUMBER KILLED. 


Kind of mine. 


Copper. . neat 
Gold, silver, and 
miscellaneous 


ad an 
sissippi Valley). ..|.......- 


Nonmetallic min- 


Lead and zine (Mis- 


sissippi Valley)... 
Nonmetallic min- 


Oh. See PE eee | 
Gold, silver, and 
miscellaneous 
Motal..cse oss 5 se, 
TON Catwtarecece ys 
Lead and zine (Mis- 


sissippi Valley)... 
Nonmetallic min- 
COALS Sz cteetelseess 


Surface. 


a 4 i=} 3 

E g & 3 

le 14 g 

ce 7 Be - 

ef i ss % j 7 

=s ay £q : | g 

ot 4 cs re e K 

R=6| jo < S a s . 

ES a> | cf Zz B e . < 8 

ele Teel el el el ele | § 

Le > 4 Ae bo 8 = S 3 

eo se & - an S| o 

es z © = = z = z 5 

Bla [Ss ba fe (ee | ais 

a <4 a=] me a joa & a ° 

22 23 24 25 26 27 28 29 

0. 57 1:70 |sseecces! WTA) ficcacaas|adeaes cit secdsan 0.57 
. 

1,01 50 

97 BOE) SRR [ain cncs lecagessnponecnnscleseanscslomseascs 


034] o14| 02] 069] 049] 1.06 
st] .a4] 19] oas| .95| 1.76 
Tat} 233] lar] Las] i74] 2130 
.57] .22] .96| .o1| 1.70] 1.39 

1.23] .s8} 106] 441] 6.35] 7.93 

.20 | 30 | 1.04|  .86| 1.66. 
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and kinds of mines, during the year ended Dec. 81, 1915—Continued. 
NUMBER KILLED. 


Open pit 
; 3 gs | oo 
§ 2 S |e | & 
5 ca ie | cP 
4 s g : $3 ; 
8 a 8/48. | 52 3 
a fg 2 22 be : 
3 oo Z 3 g | 58 | 33 3 3 
a a =I z <2 23 ‘ a 2 

3 £ 28 ° z z Se | ou { § a 
18/88/65 |B] Bleel eel el oe | 21g @ 
a Es o> a a s & og = g 3 ° oS 
8s | ¢|& oa Oe Pee ees em ae d 

= = 7) 7] 2: > = eo 

& a 3 3 = g ss 3 | 4 4 
2 a | a|e |& je |S®| a] a] dda 
31 39 | 40 | 41 


2.12 . olf A i -53 | 2.47 | 10.23 


-00| “18 | 78 
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TasLe 17.—ALL MINES: Fatality and injury rates based upon actual time men were 
employed, and corresponding rates based upon a uniform year of 800 working days. 


Number of | Number ofseri- [Number ofslight 
Men employed.] fatalities per Jousinjuries per] injuries per 
1,000 employed. } 1,000 employed. 1,000 employed. 


Aver- 
age 
wor. alent 
1915. aha 300-day] As re- As re- Ric 
workers] ported. ported. | “basis y 
* | (calcu- ~ 
lated). 
weebeaavapsesas2erzs 269 f 4,956] 4,438 2. 42 
ALASKA. cine nadsstoastetsaiase 211 8,125 | 5,713 2.71 
AyiZ0NB. 20. cccesesesssee2 4-5 295 ff 14,057 | 13,839 2.92 
ATKANSSS wcccescasacsscecses 238 685 544 46 
Calilortiiaisiessscscasesess~se 304 7 
CGlORAROL cogekse ce esssasas se 303 
sian er) 246 
pasescs 254 
reer 213 
Pa 267 
Cane 299 
220 
172 
242 
‘de wt 189 
gland’ 2sidsiivescesehoees 212 
Massachusetts.......--.----+ 237 Y 
Michigan...... : 289 § 27,512 3. 3. 
Minnesota... : 273 9 14,572 2. 2. 
Missouri. 2... 262 é 4. 5. 
Montana..... 296 9 13, 816 4. 4. 
Nevada........ 302 3. 3. 
New Hampshire. 247 41 OEE os cteslicsas ceales cesces 
New Jersey...... 309 f 1,745 | 1,798 5.16 5.01 J 53.30 
New Mexico... 275] 2,732] 2504 1.46] 1.60] 32.58 
New York....... 270 f 2,558] 2,301 3.13 3.48 § 39.87 
North Carolina. . 237 627 495 Paeesscrcles coca s 33.49 
Decegeeeged 251 265 222 7.55 9.01} 37.74 
Oklahoma..... 240 55 683 4.68 5.56 J 33.92 
Oregon....... i 209 f 1,070 745 1.87 2.68 9.35 
Pennsylvania... 249 384 318 2. 60 3.14} 13.02 
South Carolina 240 487 B90 Pesvesceslecsecs ol 4.11 
South Dakota. 325} 1,706] 1,945 3.34 3.08 | 66. 26 
Tennessee... 251 § 2,821] 2,363 2.84 3.39 J 35.09 
Texas 306 294 300 3.40 3.33 13.61 149. 66 S 
Utah... 335 |] 5,449] 6,086] 4.22] 3.789 43.49 250.87 | 224.61 
Vermont... 281 98 2f 10.20} 10.87 § 51.02 40. 82 43. 48 
Virginia..... = 220 1,976] 1,450 -51 69 9.11 75.40 | 102. 71 
Washington... 158 715 377 5.59] 10.61 19. 58 16.7 31.8 
Wisconsin ..... 250 f 2,651 | 2,47 3.02 3.23 | 62.62 165.60 | 177.30 
Wyoming..... nae 20 386 298 5.18 6.76 J 10.36 10. 36 13. 51 
Other States................- 354 398 420 fc. cscs] scomecd 7.59 243.72 | 206.38 
Total, 1915............ 280 $152, 118 |141, 997 3. 64 3.89 f 51.61 180.41 | 193.27 


ACCIDENTS CLASSIFIED BY MINING METHODS. 


The bureau’s report * for 1914 gave for the first time data relating 
to mine accidents classified by mining methods. Similar data for 
1915 were collected, thus placing the results of two years’ work on a 
comparative basis. 


Fay, A. H., Metal-mine accidents in the United States during the calendar year 1914; Tech. Paper 
129, Bureau of Mines, 1916, ¥6 pp. 
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60 METAL-MINE ACCIDENTS DURING 1915, 


Data relating to the classification of mine accidents, based on 
specific systems of mining, are essential for a comparative study of the 
risk in the different mining methods. The report cards sent to the 
operators at the close of 1914 and 1915 requested that the method of 
mining be reported with the statistics of accidents. With these reports 
as a basis, the bureau was able to select the returns from 258 mining 
companies in 1914 and 280 in 1915, representing 75 per cent of the 
metal-mining industry, whose records appear reasonably complete. 
Reports from companies whose data were not reasonably complete in 
all details were omitted in making thisstudy. The figures given herein, 
therefore, include the actual number of men employed underground 
and in open-pit mines (excluding yard and shop men), with the 
corresponding number of accidents for each group. (See Table 18.) 

In one mine the principal method of mining may be overhand 
stoping; but to a certain degree there must necessarily be some 
underhand stoping, a small amount of filling, and some room-and- 
pillar work. The methods as classified have been grouped, therefore, 
according to the principal method used, and in the majority of the 
cases represent more than 80 per cent of the total work at the indi- 
vidual properties. For the purpose of studying the mining risk, the 
returns received from the operators have been divided into six groups, 
representing the principal mining methods, as follows: 

1. Room and pillar. 
2. Overhand stoping: 
(a) With stulls; 
(b) With square sets, cribs, etc.; 
(c) With filling; 
(d) Shrinkage. 
3. Underhand stoping. 
4. Caving methods. 
5. Open pit, with steam shovel. 
6. Open pit, without steam shovel. 

These different methods have been developed to work different 
types and classes of ore bodies, and inasmuch as ore bodies are fixed 
and definite, it is necessary to modify mining methods to meet the 
requirements of each ore body if the ore is to be extracted at mini- 
mum cost and with least loss. Safety should be the first considera- 
tion, although many other factors have to be taken into account in 
laying out a mine. 

The bureau’s report for 1914 presented two subdivisions under 
overhand stoping—namely, wide and massive ore bodies and narrow 
veins. This classification was therefore more nearly based on the 
type of ore body than on the mining method. The present classifica- 
tion, as outlined above, is strictly on a mining-method basis, and 
should more nearly represent actual conditions than did the earlier 
reports. 
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ROOM-AND-PILLAR METHOD. 


The figures covering mines in which the room-and-pillar method is 
used represent the returns of 52 mining companies, employing 7,417 
men (surface shops excluded). The mines include 32 lead and zine 
mines in the Mississippi Valley, 4 iron mines in Alabama; 3 in Minne- 
sota, 2 in Virginia, and 1 each in Missouri, North Carolina, Tennessee, 
Wisconsin; 1 copper mine, 2 gypsum mines, and 4 gold mines. Com- 
parison of the number of fatalities'and of injuries during 1914 and 
1915 in mines using the room-and-pillar method is shown in the 
accompanying table. 


Number killed and injured in mines using room-and-pillar method of mining during 
the calendar years 1914 and 1915. 


Killed. Injured. 
Cause. a 
1914 1915 1914 1915 


Total 8 27 3,171 2,819 
Per 1,000, 300-day workers........2.22ee-ee cece cece ee eeee 5.73 3.97 378. 63 413.95 


Room-and-pillar mining is especially adapted to sheet-ground 
deposits, lying approximately flat, and little or no timbering is used 
other than an occasional prop. The roof is entirely supported by 
pillars of ore 15 to 25 feet in diameter, depending upon the thickness 
of the ore body and the condition of the roof. These are left, as a 
rule, where the roof conditions demand, without regard to regularity. 
Sometimes the pillars are the poorest ore in the mine and are not 
recovered, and sometimes, where the ore is of average richness, the 
pillars are drawn after the rooms have been worked out. 

As would be expected, the number of fatalities and injuries due 
to falls of persons is the lowest, whereas the number of accidents due 
to falls of roof is very high, representing in 1915 about 63 per cent 
of the total fatalities in this group of mines, or about the same as in 
underhand stoping. 

Fatalities (Table 19) and injuries (Table 20) due to explosives are 
much higher, because large faces of ore are exposed and heavy charges 
of dynamite are used. When these flat ore bodies are mined large 
open spaces are left, and the danger from flying pieces of rock and 
ore from blasts is increased because the men can not get to proper 
shelter so readily before the shots are fired. 

The fatality rate in the room-and-pillar mines considered was 3.97 
in 1915 as compared with 5.73 per 1,000 of 300-day workers in 1914. 
Table 18 gives comparative figures for the six groups during 1915. 
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OVERHAND STOPING. 


Overhand stoping has a wide range of application and is used 
extensively in wide and narrow ore bodies with inclinations ranging 
from norizontal to vertical. The figures collected for the year 1915 
are classified in accordance with the mining methods as: Overhand 
stoping with stulls; with square sets, cribs, etc.; with filling; and 
shrinkage. In order to compare the accident rates in overhand 
stoping for 1914 with those of 1915 it was necessary to combine the 
figures for narrow veins and wide veins given in last year’s report 
and also to combine the overhand-stoping figures for 1915 into one 
group as shown in the accompanying table. 


Number killed and injured in mines where overhand stoping is principal method used 
during the calendar years 1914 and 1915. 


| Killed. Injured. 
Cause. 
1914 1915 1914 1915 

eee | = 
BallsOl rocks 225269225 2652205522 09s5canseschaneno ease ean teenie 77 89 3,060 3,579 
Run of ore in stope, chute, or bin........... 2.2.22 bee e eee | 3 10 2,620 2,922 
Explosives. . 23 od2 seas cccscescs 17 16 125 134 
Haulage......... “<i 8 9 1,544 1,771 
Falls of persons | 25 21 56 519 
Miscellaneous. . 8 13 4,277 6,391 
43 35 290 352 
MOtal , \eaics sa os delete sch dso sue sees Aer Satcedekey oe SaTe ts 181 | 193 12,372 15, 668 
Per 1,000 300-day Workers. .......2-.--0seeccscescesec ewes 5.11 | 4.71 345.91 | 382. 7) 

| 


Furthermore, the nonfatal injuries of 1914 were divided into two 
classes—slight injuries of less than 20 days’ disability, and serious 
injuries resulting in more than 20 days off duty, whereas the division 
for 1915 was on the 14-day basis. It was, therefore, necessary to 
combine all nonfatal injuries for both groups of mines and these are 
presented in the accompanying table. It will be noted that the 
fatality rate for 1914 for all overhand stoping was 5.11, whereas the 
fatality rate for 1915 was 4.71. The number of nonfatal injuries for 
1914 was 345.91 per 1,000 300-day workers; for 1915 the number 
reported was 382.72 per 1,000 300-day workers. 

The increase in the number of nonfatal injuries does not necessarily 
mean that there has been an increase in the hazard in this or any 
group of mines. It largely means more accurate and efficient report- 
ing in compliance with inspection and compensation laws. Further- 
more, most of the companies reporting have had several years’ expe- 
rience in keeping records and the figures show that their records are 
more complete than in former years. 

Table 19 shows the percentage of fatalities and the fatality rates per 
1,000 of 300-day workers by each mining method as outlined. It is 
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difficult to make comparisons one year with another, as the figures 
are somewhat erratic by reason of the fact that each group is com- 
paratively small. Only by collecting similar data for a series of 
years will it be possible to make definite and positive comparisons of 
one method with another. 

With reference to the hazard in overhand stoping it is doubtful 
whether the ore chutes used in working large ore bodies are as well 
guarded as they should be. Usually the chutes are cribbed to the 
top of the loose ore or rock, but frequently no vertical timbers pro- 
trude above their top, and a man may easily fall into such an opening. 
In square sets the floors are often in poor condition, with many 
broken and loose planks and unguarded openings through which a 
man may fall, even if he is.cautious in his movements. 

There is likely to be much drill dust in the air in all overhand 
stoping, as the men are drilling ‘‘uppers.”” The powdered rock falls 
directly in front of the miner and is intimately mixed with the air he 
breathes. In underhand stoping it is an easy matter to keep the 
holes filled with water and thus allay the dust, whereas with over- 
hand stoping a somewhat complicated mechanical equipment is 
required to accomplish the same result. 

When overhand stoping is used without timber the men have a 
secure scaffolding of ore and waste rock on which to work, and the 
danger of falling through the timbering, as in places where square sets 
or other timbering methods are used, is eliminated. Hence the 
fatality rate from falls of persons is about one-half as great in mines 
using filling as in the case where stulls are used. 


OVERHAND STOPING WITH STULLS, 


Overhand stoping with stulls is confined largely to narrow ore 
veins and to those that are steeply inclined. The returns tabulated 
in this group are from 8 States and represent 17 mining companies, 
employing 2,505 men. These represent 1 copper mine in Michigan, 
2 iron mines in Michigan, and 1 in Alabama, and 4 gold mines in Cali- 
fornia, 3 in Colorado, and 3 in Nevada. Of the total number of men 
employed in this group of mines 10 were killed and 187 seriously 
injured, and 1,103 slightly injured. Four of the fatalities were due to 
fall of rock, 4 to shaft accidents, and 2 to a man falling down chute 
or winze. The nonfatal injury rate appears to be the highest of any 
group, being 537.50 per 1,000 300-day workers, as shown in Table 20. 
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TABLE 21.—Metal-mine accidents in 1915, 
NUMBER KILLED. 


Underground. 


Kind of mine. 


pocket. 


or wall. 


working face. 


raise, or stope. 
comotives or drills). 


Fall of rock or ore from roof 
Rock or ore while loading at 
Haulage accidents. 

Falling down chute, winze, 
Run of ore from chute or 
Drilling accidents. 

Machinery (not including lo- 


Electricity. 


Explosives. 


oo | Timber or hand tools. 


- 
~w 
o 
o 
_ 
oe 
oe 
Ss 


ae 


Room and pillar. .......-...----2eeeeeee wf) OF Ge sece|) A ewccshiseccctse cosy |sezeus 
Overhand st opine 
(a) With stulls 
(b) With the aets; Cribs, ete.::.:3]) 2Blssscec) OD] eB leeeandh OS Difesetas] ° Bofaseaes 
(oj, WERT GS cic codesendensccsan) HR Bile “td| 4108) 36s] 28N)) Rifbensesd, eT aeons 
(d) Shrinkage. ...........-. Fpeecacl|! LG] © SB aeewcadl Als gl] GO | Bilossssc[ereses[itesenl 
Underhand stoping. ......-.-.-...---.-+ a ee aoe ewe 
Caving methods. 2. .icscyucsessecccasese] (SRP SD CS Bp Bal BC @hieceee «heen 
Open pit, with steam shovel............]....../...-.. Ree 
Open pit, without steam shovel 


Total fatalities, 1915............. 
Total fatalities, 1914............... 


Room and pillar. .........-.-..-2-2200-- 69 46 13 17 81 9 19 20 

Overhand poping: 
(a) With stulls : K 
(b) With square sets, cribs, ete.....) 315 | 314 9/ 15] 213} 24| 57] 68]...... 
ys With filling, co tocicesesncesasy sa 467 | 114 4 
d) SHrin ks geo cn cea sens pocece eters 138 62 

Underhand stoping..... 

Caving methods 

Open pit, with steam shovel 

Open pit, without steam shovel 


Total serious injuries, 1915...... 1, 497 
Total serious injuries, 1914¢...... 993 


71 639 
394} 400, 101 


Room and piller.cssis.cassiacossseescs 
Overhand st oping: 
(a) With’stulsi.sod.2282~ sz seu se ist 108 69 70 7 97 15 17| 22 
(b) With square sets, cribs, etc. .... | 726] 789 | 253 31] 352 70 | 159} 195 3 
Ce), With filling: 3.005 2edsscese cqes 11,420 | 834 | 987 23] 639) 241] 104] 426 16 
(d) Shrinkage.......cccceceeaceoace 365 | 276] 154 21 {| 150 43 75 | 176 4 
Boderpand roble 176 68 10 | 225 6 
javing methods. fo... cs ecseacecsasecss 318 | 666 35] 524| 79 | °52°| 222 | i7" 
Open pit, with steam shovel............  Aoeg bs ern - 


Open pit, without steam shovel 


a rip Rh Serene rr eee 3,072 |2,326 | 155 |2,335 | 1,500 
otal slight injuries, 19146....... ,O77 [2,857 |2,179 | 173 |2, 4: 
ca ais and slight injuries, | ; se oie aad Weal Weis i 
BNasies ayer ay chess es he etes /5,912 |3,788 |2,965 | 262 |3,323 
All serious and slght injuries, J : : : 9 OS ee bs: 
MOLES 2 bs Cibo eats cccesale asses 5,570 |3, 251 |2,579 | 274 |3,043 


@ Serious injury in 1914 represents a loss of 20 days or more; in 1915 a loss of m 
> A slight injury in 1914 represents @ loss of 1 to 19 days; in 1915, 1 to 14 deyae en et Oem 
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A 
by ccuses, grouped by mining methods. 
NUMBER KILLED. 


Underground—Continued. Shaft. 


Fr 3 
3 F| 
a ’ ey a: 
3 3 
g - a se) Sg 
Hlala] [bl a1 313 
3 3 ; % a i 8 ob ‘ : 33 
& a = iS = g ©. 8 
ee: Ps g g i) z =| ra & & Es 3 
g/8 (3) s a 1s) lel Se | 
a a a 3 8 5 to 2 a | = & g = 
< | 8 e 5 3 pI 8 4 é 5 5 3 
a /¢ FA = a S 3 s = a 
2/3 gs | ° 3 a 2 > g 8 ° 
ba 4 a ro) r=] om 3 -) 5 a 5 i] 
il 12 13 14 15 21 


NUMBER SERIOUSLY INJURED. [Time lost, more than 
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TABLE 21.— Metal-mine accidenis in 1915, by 
NUMBER KILLED. 


Surface, 


Method of mining. 


or aerial trams, 


Railway cars and locomo- 
tives. 


Run or fall of ore in or from 
ore bins 
Hand tools, axes, bars, etc. 


Mine cars, mine locomotives, 
Electricity. 


, Stepping on nail. 
Total, surface. 


| Machinery. 


3 | Fans of persons. 
S$ | Other causes. 


8 
ba] 
8 
8 


Root ANd Pillar. occa snnsise gocasss deca, Lage egie: © pngadre nals 
Overhand stoping: 
(d) With stills.con$ sccsecegvancact eee age seiesageesse 
(b) With square sets, cribs, ete. .... 02.2... 
(c) With filling 
(d) Shrinkage. ......... 
Usider nd Stopings i. isedeSeseesedentd atau de 34588 ap 
Waving Methods 5. .ccs sagen saetosd $Waareca we seGtaarasetee 
Open pit, with steam shovel.................- aa 
Open pit, without steam shovel........ ...... -..... --0.-- 13% 


Total fatalities, 1915 
Total fatalities, 1914. 


} With square sets, cribs, etc. 
(c) With filling....... 

(d) Shrinkage. ....... 
Underhand stoping... 
Caving methods. ........... 
Open pit, with steam shovel... vs 
Open pit, without steam shovel............. 


Total serious injuries, 1915. ..... o> 
Total serious injuries, 1914¢.....'...... 


Roomand plat ses ac soc cesadecesasscalvece es 
Overhand stoping: 

(a) Withstulls.............-- Gicate 

With square sets, cribs, ete. 

(c) With filling... 

(d) Shrinkage. - 
Underhand stoping. 
Caving methods...... 
Open pit, with steam shovel. . 
Open pit, without steam shovel........ 


Total slight injuries, 1915....... 
Total slight injuries, 19146....... 
All serious and slight injurie 
1915... 
All seri 
1914 .....0... 


a Serious injury in 1914 represents a loss of 20 days or more; in 1915 a loss of more than 1@ days. 
>A slight injury in 1914 represents a loss of 1 to 19 days; in 1915, 1 to 14 days. 
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causes, grouped by mining methods—Continued. 


NUMBER KILLED. 


Open pit. 


eT] [i i]f |i 

5 8 Bis |gé 

3 23 Ba, /33 

3 g3 |, | a |g |'2lde 

8 S68 2 p | Sp | la : 3 

g Sa Blgs/ps|/ se] 4 

a e 4 a 3 PA s 8 4 

5 § i S |e] |g5 : le 
i} a 

2 |e i2l2 {2 lgl2| 2 | 2 

33 36 36 37 38 39 
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OVERHAND STOPING WITH SQUARE SETS, CRIBS, ETC. 


The returns tabulated under ‘“‘Overhand stoping with square sets, 
cribs, etc.,” include 31 companies from 8 States, as follows: 5 copper 
mines in Arizona, 1 in California, and 13 in Michigan, 2 iron mines in 
Minnesota, and 4 gold mines in Colorado. This group employed 
9,969 men and the average number of days worked during the year 
was 305. Of the total number employed 47 men were killed; 1,299 
seriously injured, and 3,381 slightly injured, making the fatality rate 
4.71, and the total nonfatal injury rate 441.77 per 1,000 300-day 
workers. There were only 2 fatalities due to explosives, while falls 
of rock were responsible for 26, or 55.31 per cent. 


OVERHAND STOPING WITH FILLING. 


The number of companies represented in the group of mines classi- 
fied under ‘‘Overhand stoping with filling” is 62, employing 21,304 
men and averaging 319 days active for the year. These mines are 
distributed throughout 10 States as follows: 1 copper mine in Alaska, 
5 in Arizona, 2 in Montana, 3 in Utah, and 1 in New Mexico; 14 gold 
mines in California, 4 in Colorado, and 6 in Nevada; and 10 mines in 
the Coeur d’Alene district of Idaho. The number of men killed and 
injured is as follows: Killed 99, seriously injured 1,431, and slightly 
injured 6,223. The fatality rate is 4.67, and the total nonfatal injury 
rate is 337.82 per 1,000 300-day workers. 


SHRINKAGE STOPING. 


The number of companies represented under “Shrinkage stoping” 
is 28, employing 4,963 men and distributed among 11 States. This 
group consists largely of gold mines in Alaska, Arizona, California, 
Colorado, and Montana. It also includes 2 copper mines in Alaska 
and 3 in Arizona. The number killed was 36, seriously injured 544, 
and slightly injured 1,700, representing a fatality rate of 6.27 and a 
nonfatal injury rate of 390.87 per 1,000 300-day workers. The 
fatality rate for this group is higher than any other; the principal 
causes of accidents being falls of rock, falls of persons, shaft acci- 
dents, explosives, and run of ore. 


UNDERHAND STOPING. 


There is presented herewith for the first time separate data on 
underhand stoping, including the returns of 5 companies employing 
2,164 men. These represent 2 iron mines in Michigan; 1 iron mine 
in Alabama; 1 zinc mine each in Tennessee and Wisconsin. The 
number of men killed was 11, which shows the second highest fatality 
rate, or 5.72 per 1,000 300-day workers. The number of injuries is also 
high, being 265 serious and 711 slight injuries, or a combined nonfatal 
injury rate of 507.80 per 1,000 300-day workers. 
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These data cover only a limited number of mines, but are sufficient 
to point out some of the principal hazards connected with this par- 
ticular method of mining. In underhand stoping the men are work- 
ing downward so that they are too far from the roof to be able to test 
it thoroughly, as they can do when working in the various overhand 
stoping methods. 

On account of the frequently great height from the working floor to 
the roof a very small piece of rock may fall and injure a man as se- 
verely as a larger piece falling only 5 or 6 feet, which would usually 
be the case with overhand methods. Of the total fatalities 63.64 per 
cent were due to falls of roof (see Table 19) as compared with 40 
to 55 per cent in the various overhand stoping methods. In the mines 
reported there were no fatalities due to falls of persons at mines 
using underhand stoping, but in overhand stoping 9 to 20 per cent of 
the fatalities are due to this cause. 


Number killed and injured in mines where underhand stoping is principal method used 
during the calendar years 1914 and 1915. 


Killed. Injured. 
Cause. aoa lee 
19l4a 1915 19l4@ 1915 
Falls of rock a ee pizanesews 53 
Run of ore in stope, chute, or bin............ — wee Seas cmon 248 
Explosives. 5 32s5.cc,-cs0c8scssec0ie sae 7 . 17 
Haulage..........- 2 329 
Falls of persons... . Es 6 
Miscellaneous. ...-- 3 2 : 312 
1115 (SAPS SoA yer Sd tered Poa ene ce eee PEE eee re I32 - a ll 
Motel soi. Ga yk sak osetia detente y ae acssa eee emee be eiitilsinvios 3. venic VW eos edeses 976 
Fer 1,000:300-day: WOrkers. 5... sc .sesssnsveesess Frtesee%5seevecsee's 6.72) lve cereus 507.80 


@ No data availaole. 


CAVING SYSTEMS. 


The data relating to this system of mining include the returns of 
50 companies operating mines in 7 different States and employing 
18,552 men, including largely the iron mines in Minnesota and Mich- 
igan, and a number of copper mines in Arizona, California, and Utah. 

Many different names are applied to caving systems, but the 
principle is similar for all the systems. A certain system may be 
employed in different States, but be known by local names, as, for 
example, the name of the mine foreman who introduced it at a mine 
after having gained his knowledge of it at some iron mine in Michigan 
or Minnesota. The methods included in this classification include 
top slicing, substoping, block caving, pillar caving, etc., and the pre- 
liminary work that is absolutely necessary for all caving systems. 

The fatality rate for this group of mines, as shown in the accom- 
panying table, is 3.79 per 1,000 300-day workers, as compared with 
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3.97 for room and pillar, and 4.71 for overhand stoping. The fatalities 
due to falls of rock, as indicated in Table 19, are slightly less than in 
mining by room and pillar and by underhand stoping. The injuries 
(Table 20) are 328.13 per 1,000 300-day workers, while in overhand 
stoping they are 382.72, and in room and pillar 413.95 per 1,000. 


Number killed and injured in mines using the caving system of mining during the calendar 


years 1914 and 1915. 
Killed. 
Cause. 
1914 1915 
Walia cuehes 2c h ik Chet ks x ldacs ees ass caepeanis setae 2 
Run of ore in stope, chute, or bin 2 
Explosives............-2--0-+- 7 
Haulage........ 9 
Falls of persons. 6 
Miscellaneous. . . 12 
Bibs cosssxeatsens 25 
otal ; casetetosscsi8ssighelacssaiivecatads hoes tadesedaes 
Per 1,000 300-day workers 5.41 3.7 


OPEN-PIT MINING WITH STEAM SHOVEL. 


The returns from mines that use the open-pit method of mining 
with steam shovels represent 23 operating companies, employing 
7,327 men (surface shops excluded). Of the 23 companies, 12 in 
Minnesota and 5 in Alabama are iron-mine operators, and 1 each in 
Nevada, New Mexico, and Utah operates a copper mine. 

The controlling factors in the choice of this method of mining are 
the areal extent, elevation with respect to the surrounding country, 
amount of overburden, and depth to which the deposit extends. The 
steam shovel may be used in handling massive deposits of a wide 
range of hardness, although it is best adapted for use with those ores 
that break into fragments readily. Work at these open-pit mines is 
conducted on a scale comparable with railroad operations, inasmuch 
as most of the ore is loaded direct by steam shovel into railroad cars 
operated by standard locomotives. The accident hazard includes 
many of the dangers to which railroad employees are axposed. 

The number killed in 1915 was 24, the same as in 1914, whereas 
there were 1,908 nonfatal injuries, as compared with 2,297 in 1914. 
The rates per 1,000 300-day workers for 1914 and 1915, respectively, 
are: Fatalities, 2.73 and 3.16; nonfatal injuries, 261 and 250.79. 
Only 1 fatality resulted from explosives, as compared with 8 in 1914. 
There were 16 fatalities due to haulage systems, as compared with 8 
in 1914, 

The number of injuries—250.79—is considerably higher than the 
number—120.03—in the open-pit mines not using steam shovels. This 
difference is largely due to the machinery about the shovel, to the 
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necessity of adjusting and placing the steam shovel, and to acci- 
dents from railroad operations, such as coupling cars, throwing 
switches, and laying track. Furthermore, the companies operating 
with steam shovels have generally reached the stage where more 
complete records are kept. 


Number killed and injured in open-pit mines where the ore is mined by steam shovel 
during the calendar years 1914 and 1915. 


OPEN-PIT MINING WITHOUT STEAM SHOVEL. 


As regards the open-pit mines without steam shovels, the returns 
represent 12 operators, employing 1,164 men, as compared with 2,192 
in 1914, and include 6 phosphate mines in Florida and Tennessee, 
1 iron mine each in Virginia and Michigan, 1 copper mine in Alaska, 
and 2 in Arizona. 

In the open-pit work without steam shovels the ore is blasted down 
from the bank, loaded directly into small tramcars, and dumped into 
bins or railroad cars. This method of working, however, is becom- 
ing more or less obsolete and is being supplanted by the use of drag 
lines or wheel scrapers, and, where the deposits are large enough, of 
steam shovels. The number of men killed and injured were: Killed 
3, seriously injured 30, and slightly injured 112, giving reasonably 
low accident rates, as shown in Table 18. 

As regards safety the figures given in the accompanying tables 
indicate that the system under consideration is safer than any other 
system, yet the number of men involved is not large enough to per- 
mit the making of a definite statement to this effect. The method 
is, however, more or less comparable with quarry work, figures for 
which are given in an accompanying table. All of the open-pit work 
is conducted where there is plenty of light, thus giving the miner an 
opportunity to see conditions as they exist. Furthermore, the air 
is good and in most cases there is ample room for the miner to keep 
out of the way of any falling material. 
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Number killed and injured in open-pit mines where no steam shovels are used during the 
calendar years 1914 and 1915. 


Killed. Injured. 
Cause. 
1914 1915 1914 1915 

Wallet tue. 3.5 esas xcanaseveseteded sak pauses sa ess age ecaswiday 4 z 59 16 
Run ofore'in stops, chute; dr Wilts. 655250 cane. anes beac craneodcboghcases]ecanansees 3 1 
Explosives 5 1 
Haulage... .... 28 22 
9 

a3 


Number of persons killed and injured per 1,000 employed at quarries in the United States, 
1911-1915, 


1.69 48. 76 
1.88 57.71 
1.72 2.83 
2.05 89.11 
1.47 96. 00 
Open-pit mines, without steam shovel, 1914.............- 2.28 77.56 
Open-pit mines, without steam shovel, 1915...........-.. 2.58 121.99 


NONFATAL INJURIES COMPARED BY MINING METHODS FOR THE YEARS 
1914 AND 1915. 


Figures 1 and 2 show the total nonfatal injuries in 1914 and 1915, 
classified by mining methods and reduced to a 300-day basis. In 
figure 2, for 1915, the injury rate for underhand stoping is the highest 
of all rates for that year. Data for this group of injuries in 1914 
are not available, hence no figures comparable with those for 1915 
are available. The other items, however, are on a comparable basis 
and agree so nearly with each other that they may be considered as 
thoroughly representative of each group, and, furthermore, they give 
a good check upon the data tabulated. 

The injury rate due to falls of roof consistently rises in both dia- 
grams from room-and-pillar to the caving system, then drops off 
gradually. The number of accidents from run of ore in stope or 
chute decreases, in both years, through the various mining methods, 
being the largest for underhand stoping and the smallest for open-pit 
mines where no steam shovels are used. Injuries from haulage sys- 
tem also show a gradual decrease through the various methods as 
listed, being highest in underhand stoping and lowest in open-pit 
mines where no steam shovels are used. 
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DURATION OF NONFATAL INJURIES. 


The amount of compensation awarded for injuries by the various 
State compensation commissions and insurance companies depends 
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FicurE 1.—Nonfatal injuries for 1914, compared by mining methods, 


largely upon the length of time the applicant has been disabled. 
Complete data on this subject are not available, but from the figures 
collected by the bureau during the last five years, at least two points 
on a disability curve for metal mines seem reasonably accurate. 
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The bureau’s classification of serious and slight injuries for 1911 to 
1914, inclusive, was on the basis of 20 days; that is, serious injuries 
were classified as those causing a disability of 20 or more days. 
Upon this basis there were, during the four years above mentioned, 
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FicureE 2.—Nonfatal injuries for 1915, compared by mining methods. 


19,634 serious injuries and 100,864 slight injuries at metal mines, 
making a total of 120,498 nonfatal injuries causing a disability of 
more than one day. In the collection of this data the bureau’s 
instructions to the operators were to eliminate all injuries in which the 
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disability was less than one day. On the basis of these figures it 
appears that 83.70 per cent of the injured were sufficiently recovered 
to return to work by the twentieth day. 

In 1914 the bureau tabulated the returns of 258 metal mining 
companies in which the reports were sufficiently complete that the 
data could be grouped by mining methods. This group of mines 
returned 24,306 nonfatal injuries, of which 3,899, or 16.46 per cent, 
were of the serious class, leaving 83.54 per cent as terminating by the 
twentieth day. 

The nonfatal injuries at metallurgical plants were similarly classified 
for the years 1913 and 1914, 13,331 injuries being represented, of 
which 2,285 were of the serious class. In this group 83.60 per cent 
were sufficiently recovered to return to duty by the twentieth day. 
The bureau also subdivided the returns from ore-dressing plants and 
smelters. The results show that at the smelters 82.31 per cent of the 
injuries terminated by the twentieth day, and that in the mills 84.46 
per cent returned to work within the same period. 

The accidents in the quarry industry for the years 1911 to 1914, 
inclusive, were also segregated on the same basis. During this period 
there were 27,517 nonfatal injuries, of which 4,142 were of the serious 
class. The percentage terminating by the twentieth day in the 
quarry industry was, therefore, 84.94 per cent. 

The bureau’s figures for the year 1915 are classified on the basis of a 
serious injury being one which causes a disability of more than 14 
days, so that it has been possible to calculate percentages of those 
injuries which terminate within two weeks. In the table on page 63, 
the returns of 280 metal-mining companies were placed in one group 
as being sufficiently complete to warrant a special study of accidents by 
mining methods. The returns of these companies showed 27,314 
nonfatal injuries for the year 1915, of which number 5,996 were of the 
serious class; that is, causing a disability of more than 14 days. This 
shows that 78.05 per cent of the injuries terminated by the fourteenth 
day. The total number of nonfatal injuries reported for the metal 
mines of the United States in 1915 was 35,295, of which number 
27,444, or 77.76 per cent, terminated within the 14-day period. 

Data of the above nature for weekly periods is highly essential, and 
it is hoped that State compensation commissions in compiling their 
annual reports will include a table showing the number of injuries 
terminating within weekly periods of 1 to 13 weeks, inclusive. It 
would also be of scientific interest if the injuries terminating within 
two weeks were to be tabulated by days. 
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FATALITIES AT PLACER MINES. 


Tables 22 and 23, following, contain the combined reports of 809 
operators of placer mines, including dredges, hydraulic mines, and 
underground gravel mines. At these mines 6,100 men were employed 
and 19 men were killed in 1915, the fatality rate being 3.11 per 1,000 
men employed, as compared with 2.30 for 1914, 2.25 for 1913, and 
2.43 for 1912. The average length of time these mines were operated 
during the year was 210 days. The placer mines of Alaska worked 
approximately 180 days, and all other placers 251 days. 

Although the fatality rate for placer mines (3.11) is somewhat lower 
than that for the other metal mines (3.61), yet the length of time the 
employees were exposed to the mining risk was about 70 days less. 
The slight injuries occurring at Alaska placer mines were not included 
in the Territorial mine inspector’s report, hence these details are 
incomplete in this report, being based on reports received from only 
a small number of operators. 


‘ 


METAL-MINE, COAL-MINE, AND QUARRY ACCIDENTS COMPARED. 


Comparative data for accidents at metal mines, coal mines, and 
quarries of the United States are shown in Tables 24 and 25. 
The majority of the coal-mining States have systematic coal-mine 
inspection, which tends to reduce the accidents; whereas many of the 
metal-mining States have no inspection service. 

On account of the great disasters that sometimes occur in coal 
mines and the prominence given to them by the press, coal mining is 
usually considered much more hazardous than metal mining. 

As the figures show, metal mines usually do not claim their death 
toll in disasters that involve many men, -most of the men who die 
from accidents being killed one at a time. 

Although the fatality rate in metal mines during 1915 was 3.64 per 
1,000 men employed, and in coal mines 3.09, yet the comparison is 
not fair, for the reason that the metal miners worked 280 days as 
compared with 209 days for the coal miners. Thus the men in the 
metal mines were exposed to the mining risk 71 days longer than were 
the coal miners. If both rates be reduced to the 300-day basis, the 
metal-mine fatality rate becomes 3.90 per 1,000 300-day workers in 
comparison with 4.43 for the coal mines and 2.17 for quarries. 

Percentages of men killed by various causes, also the number em- 
ployed and the number killed, in metal mines, coal mines, and quar- 
ries in the United States are shown on pages 81 and 82. 
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Fatalities and injuries, by causes, during the calendar years 1911 to 1915, inclusive. 


TasLe 22.—PLACER MINES. 
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FATALITIES AT PLACER MINES. 
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TasLe 23.—PLACER MINES: Men employed, number killed, by causes, and days worked, during the year ended Dec. 31, 1915. 


State. 
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gton 


Total, 1915. 
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Total 
Total, 


Other States... 
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TasLe 24.—METAL MINES, COAL MINES, AND QUARRIES: Number of men 
employed and number of men killed during the years ended Dec. 31, 1911 to 1915, 
inclusive. 


Metal mines. 


Coal mines. 


Number killed. Number killed. - 


Number Number 

ployed. Per 1,000 jemployed Per 1,000 

Total. em- Total. em- 

ployed. ployed. 

165,979 695 4.19 728,348 2,656 3.65 
169, 199 661 3.91 722,662 2,419 3.35 
191, 276 683 3.57 747, 644 2,785 3.73 
158, 115 559 3.54 763, 185 2, 454 3.22 
152,118 553 3. 64 734, 008 By 3.09 
ise 836, 687 3,151 3.77 | 3,695,847 12, 583 3.40 
ed en ee eee te eters 167,337 630 3.77 739, 169 2,517 3.40 

Total, mines and quarries. 

y Number killed. 

ear. 5 
‘ene, Pee 1000 | nites Picton 
a ‘eT employed. er I, 
ployed. | Total. | em- Total. | om- 
ployed ployed. 

110, 954 188 1.69 | 1,005,281 3,539 3.52 
113,105 213 1.88 1, 004, 966 3,293 3.28 
106, 278 183 1.72] 1,045, 198 3,651 3.49 
87,936 180 2.05 | 1,009, 236 3,193 3.16 
100, 740 148 1.47 986, 866 2,970 3.01 
Totals <6 Jesecedecaassvsaesesasess 519,013 912 1.76 | 6,051, 547 16, 646 3.30 
WAVOPOQO 6505008 barecnnzateiinenas 103, 803 182 1.76 | 1,010,309 3,329 3.30 


Taste 25.—METAL MINES, COAL MINES, AND QUARRIES: Principal 
causes of fatalities, showing percentage due to each cause, 1911 to 1915, by years. 


Cause of death. 


nko aid A 
overbur- lage as 
Industry. den, roof, and Falls and Total. 
Explo- Elec- | Machin- Other 
quarry sivas handling! of tricity ery dust iste 
material, rock, ore,| person. y- * | explo 
ore, or or coal. sions. 
coal. 
32. 52 11. 22 7.63 | 15.39 2.45 3.16 
47.40 6.02 17.13 1. 28 3.73 1.51 
25. 53 26. 60 20. 21 8.51 1.07 04 
34. 49 14. 22 10.28 | 13.92 3.78 3.78 
49.03 6,08 19. 14 1.36 3.64 1.65 
17.37 22.06 27.70 8.92 1.87 11.74 
34.70 | 13.03 12.88 | 12.30 3.81 4.39 
45.39 | 4.95 18.31 1.80 3.16 1.80 
14.75 24. 04 23.50 9.29 2.73 12.57 
36.32 10. 73 10.20 | 16.10 3. 04 2.50 |. 
46.09 5.95 18.79 2.85 4.07 1.87 
29.45 | 19. 44 18.33 12.78 1.67 6.11 
36.71 14.10 10.49 | 15.91 2.53 1.99 
47.58 6.83 18. 4 1.37 4.36 1.68 
30. 40 18. 92 15.55 11. 48 2.03 9.46 


65365°—17—_6 
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82 METAL-MINE ACOIDENTS DURING 1916. 
FATALITIES DUE TO EXPLOSIVES. 


As shown in the accompanying table explosives are responsible for 
11 to 14 per cent of the fatalities at metal mines; 5 to 7 per cent at 
coal mines; and 19 to 26 per cent at quarries, the relative percentages 
for the three industries being approximately 12, 6, and 22. 


Percentage of fatalities due to explosives at metal mines, coal mines, and quarries. 


Inasmuch as detailed information as to the causes of accidents due 
to explosives is lacking, it does not seem out of place to include here- 
with some details of accidents due to the use of explosives at coal mines. 

The table on page 85 shows the number of fatalities due to the 
use of explosives in the coal mines in the United States from 1870 to 
the close of 1914, classified by the principal causes. Premature 
blasts and short fuse are responsible for 24.87 per cent of the explo- 
sives fatalities, while handling and transportation of explosives is 
second with 16.79 per cent. Although this table relates directly to 
the use of explosives in coal mines, yet many of the causes of accidents 
are similar to those which may result in fatalities at metal mines. 
The table is therefore given in order that the attention of the metal 
miner may be called to some of the principal causes of these accidents. 

In connection with the fatalities due to explosives in coal mines, it 
may be stated that the principal explosive used was black powder. 
During the four years 1912 to 1915, inclusive, 28,653,387 kegs of 
black powder were used in the coal mines in the United States as 
compared with 1,668,088 kegs used in the metal mines. On the con- 
trary, the coal mines, during the same period, used only 91,646,533 
pounds of high explosives (excluding permissible explosives), whereas 
the metal mines, during the same period, consumed 375,193,050 
pounds. The ratio, therefore, of the amount used in coal mines as 
compared with metal mines is approximately 17 to 1 for black pow- 
der and 1 to 4 for high explosives. Slightly more than one-half of 
the total quantity of high explosives used in coal mines was used in 
the anthracite mines of Pennsylvania, so that the ratio of the amount 
of high explosives used in bituminous coal mines to that used in 
metal mines is 1 to 8. 
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Taste 26.—ALL MINES: Men emploues during the years ended Dec. 81, 1911 to 19165, 
tates. 


1914 


1915 


Mahaney Soca detsces tee Sec ceccewde uss teees, 4,101 5,212} 5,225 4,956 
AIGREA, .ca sec consoasesdcel-cccess, sualecoteaewsy eens eee 8 "000 8) 125 
‘ArivoOe sc cicucescess oc acegudeeencgloens snsesues pened 12, 768 16,489 | 14,011 14, 057 
‘Arkansas 584 78 
10,877 11,476] 9,761 10,414 
10, 404 15,949 , 228 6,3 
164 216| ‘ 108 
4,538 | 2,885 1,737 
1, 444 
4, 5,769 | 5,249 5,190 
511 490 
231 281 214 
315 
516 221 174 
121 128 105 
359 
48 31 
28,174 | 27,272] 27,512 
19,546 | 17,694 14) 572 
9,747 | 8,480 9) 570 
500} 13,046] 13,846 
7,31 6,821 5,713 
38 41 
1,433] 1,362 1,745 
3,766 | 2.424 2) 732 
3,345 | 3,002 2} 558 
1) 167 994 627 
305 192 265 
641 596 855 
1,349| 1,279 1,070 
656 425 384 
444 416 487 
2,091 1,841 1,796 
3,151 | 3,253 2; 821 
346 204 
7,872 | 5,837 5,449 
143 112 98 
2, 596 1,877 1,976 
1,302 865 715 
4,330 | 2,576 2,651 
616 480 
490 394 


"191,276 | 158,115 | 152,118 
14,985 | 15,128 | 18,564 
20,564 | 27,879 31,327 


226, 825 | 201,122 | 202,000 


@ Not collected. 


Of the total fatalities at metal mines during the years 1911 to 1914, 
inclusive, 12.30 per cent were caused by explosives, and in coal mines, 
5.37 per cent. In other words, the percentage of fatalities at metal 
mines due to this cause is practically 24 times as great as that in coal 
mines. During the 45-year period only 0.73 per cent of the fatali- 
ties from explosives in coal mines were due to thawing. This is 
largely accounted for by the use of such large quantities of black 
powder wherein no thawing is necessary. Data showing the fatali- 
ties in metal mines due to thawing of explosives are not available, 
but it is safe to state that the percentage of such accidents at metal 
mines is much higher because of the large amount of dynamite use 
as compared with the small quantity of black powder. 
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TaBLe 27.—ALL MINES: Total number of injuries, by causes, during the years ended 
Dec. $1, 1911 to 1915. 


UNDERGROUND. 


1, Fall of rock or ore from roof or wall...... 
2. Rock or ore while loading at working 
face or chute....... abawaygasnelecs s<202 
3. Timber or hand tools 
4. 
5 
6 
7. Run of ore from chute or pocket. 
8. opt accidents (by machine o 
rills).. 5 
9. Electricity..... Teccighesand cee enue 
10. Machine 
drills)... - 
11. Mine fires........ bans teat 


12. Suffocation from natural gases 
13. Inrush of water. ... 
14. Nails, splinters, etc Usreesure 
15. Other causes. ....2000..ccceecnencee vr) 


Total number injured underground..... 


16, Falling down shafts. ..............-...-. 93 104 100 
17. Objects falling down shafts...........--. 256 278 249 
18. Breaking of cables...............---..-- 7 6 9 
19, Overwinding............ rrr 26 5 8 
20. Skip, cage, or bucket.................2--|..----.. 245 219 
21, Other caused, 22 02..seicsysestoce tcancecas 244 143 148 


Totalnumber injured by shaft accidents. 626 781 733 


SURFACE (AT SURFACE YARDS AND SHOPS). 


22. Mine cars or mine locomotives, gravity 


OF serial trams. 262... .ccss scasaceetss 218 996 -4 
23. Railway cars and locomotives........... \ 87 445 29 
24, Run or fall of ore in or from ore bins.... ; 102 487 31 
25, Valle. Of POrgONS «2. <0 wcass pein ksae es eens ci peaaedas j 412 1,568 1.01 
26. Nails, splinters, Ctc..........-.-..--.+-- ee 266 661 -42 
27. Hand tools, axes, bars, Ctc.............- | 576 2,344 1.50 
28, LOCETICIEY visiecs tian ds ancnerssceesvateues | 49 149 -10 
20; Machinery)... 2 saccc cess gctssorsccuess bar 394 1,999 1.28 
30. Other causes. ............ccecceecesceees 1,769 5, 957 3.82 

Total number killed or injured by sur- 
SAPO OCIDENEG, «1.5 300c0005 v5 0'dy eed eanne 1,992 | 2,675] 2,950) 3,116 


31. Falls or slides of rock or ore...........-- 2,996 1.92 
S2, Explosives, co ccdccescceesocecsssaecseie 703 45 
33. Haulage system (cars, locomotives, etc.)., 1,915 1.23 
34. Steam shovels,.....ccccccscscssesescccee 1,152 -74 
35. Falls of persons... ...csccccecccccceceess| 1,650 1.06 
36. Falls of derricks, booms, etc............. 93 oi 
37. Run or fall of ore in or from ore bins.... 05 
38. Machinery (other than locomotives or 
Beam SNOVElS) ..\. sv aiads en ees ewevnieaw aa - 69 
9), Bloctriclty ac.aeskascnpsacesadcncs paces 04 
40; Handtools) cis.secesstetsenehessss50324 5A8 1.02 
41, -OURG CAUSES: 6. i as dca nck eisedsscceeges $34] 1,380] 1,024 3. 
Total number killed or injured by open- 


Ecc Stood oe aN Po 3,199 | 4,496 | 3,103 
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Fatalities in coal mines due to explosives used, 1870-1914. 


Fatalities. 


Cause. 

Total. | Per cent. 

Handling and transportation. .......... 22.22... ccccceecceneeeneeeeeeeeeeeececeeeeees 617 16.79 
Handling caps, detonators, acquit, ONG TIN, ois ra Foc Sa ssaa cans skp ew oeheseseasagess 44 1. 20 
THAWING OXDIOSIVOS: ais osies set cc Sobed Casas seaece dw Cee se OURS eT Acs vee C ead eer epee? 27 -73 
TMINDING 6. orc acer accsue scree Soo sHeEaR SCAN Gacee see ale se yee wens ao areebasseweseseae 109 2.97 
Premature ery and short fuse. . os 914 24. 87 
Blown-out shot. ............. 201 5.47 
Flying pieces of rock or coal. . 614 16.71 
Ret turned too soon. .........- =, 293 7.97 
Shot oreaking thisagh 2h Or p iar. i 10 588 

‘ot ough rib or pillar..................-. iacae gs dec ak be dessb eos gread gs 216 

Suffocation by iter wean Liahed sac sinee Tr PSB SSH SE ah SNDWISDENTOK RIE VRAIS ay Te RENN aN 127 3.45 
Striking unexploded charge in removing débris.. = 3 - 08 
Drilling into unexploded are Sepebpmstabae oisesi Rane Pages 69 1.88 
Unclassified). oce5 co iccsc cscs catgeetatevadidadnt onsae 2egceeesdeb pase abcosad gepeas 408 11.10 
TORR cas asidcnivn nai ns vans ange bese ceypeshad aus savvonettavusbedazesnshceancsund 3,675 100. 00 


PRECAUTIONS TO BE TAKEN WITH EXPLOSIVES. 


The following precautions, adapted from Miners’ Circular 7,° are 
given for the purpose of calling attention to some of the principal 
dangers in handling explosives: 

Never open a metal keg of powder with a pick or metal object. Use 
the opening provided by the manufacturer of the keg. 

Never return to a shot that has failed to explode until at least 10 
minutes after lighting it, if squibs were used, or 12 hours after light- 
ing if fuse was used. When shots are fired electrically be sure that 
all-wires are disconnected from the battery, and wait at least 5 min- 
utes before returning to the face. 

Never allow powder or other explosive to remain exposed. Keep it 
in a well-locked box at least 100 feet from the working face and in 
an unfrequented place. 

Never go nearer than 5 feet to a powder box or powder when smoking. 

Never allow the point of the drill to become dull or to become of 
less than the standard gage, so that a drill hole may be made with it 
into which the cartridge may always be pushed freely. 

Never withdraw a shot that has missed fire. Drill a fresh hole at 
least 2 feet from it but parallel to the old hole and fire this new hole. 
After the shot a careful search should be made for the unexploded 
charge to prevent its being struck by a pick and perhaps causing an 
explosion. 

Never use iron or steel tampers. Have at least 6 inches of hard- 
drawn copper on the tamping end of the bar or, better still, use 
a hardwood tamping stick. 

Never tamp shots with an iron or steel scraper, and do not push a 
cartridge into the drill hole with the. scraper. The scraper rod 


¢ Rutledge, J. J., The use and misuse of explosives in coal mining: Miners’ Circular 7, Bureau of Mines, 
1913, pp. 32, 33. 


Google 


86 METAL-MINE ACCIDENTS DURING 1915. 


should be tipped with at least 6 inches of brass or copper on the 
scraping end. 

Never take more than one day’s supply of explosives into the mine 
at one time. 

‘Never leave explosives in the mine overnight. 

Never attempt to use frozen dynamite. 

Never crimp a “cap” with the teeth. This practice is dangerous. 
Use the crimper. 


ACCIDENTS AT METALLURGICAL WORKS. 


The data presented in the preceding pages are for mining opera- 
tions only and in no way are intended to include accidents at ore- 
dressing plants and smelters. The Bureau of Mines has collected 
data showing the number of men employed and the number of acci- 
dents at ore-dressing plants and smelters for the calendar years 1913, 
1914, and 1915, summaries of which are given in tables following. 


Accidents at ore-dressing and smelting plants in the United States, classified by principal 
causes, during 1915. 


Ore-dressing plants. Smelting plants. 
Cause Killed. Injured. Killed. Injured. 

Per Per Per Per 

Total. | cont, | Total] cent. | Total] cent. | Total. | cent. 
Haulage es .5ssacesscsacaveccasscsias § 16. 67 1233 5. 87 12] 31.58 590 10.32 
M OTP csieicans te tsp ccesaassacrend 1 40. 00 487 | 23.25 7| 18.42 348 6.09 
Falls of persons. .........-.-...-.-.++ 6} 20.00 249] 11.89 3 7.90 499 8& 73 
Suffocation in ore bins 3| 10.00 3 14 1 2.63 8 14 
Flying or falling objects... ...........|...00.-e/eceeeeee 192 9.17 1 2.63 914 15. 98 
Electricity............ 3} 10.00 38 1.81 4] 10.53 46 - 80 
Hand tools............ w|esacss salsdeva eas 235) (I. 52a cc ccecslCveteces 633 11.07 
Nails, splinters, etc. ..-.......-.-.2.2.)..eee eee feweee eee 131 OPS |scsvaisalccetaace 146 2.55 
Burns (water, steam, gas, matte, slag).|......../........ 12 .57 8] 21.05] 1,008 17.63 
Other causes. ..........0. cece eee eee 1 3.33 625 | 29.83 2 5.26) 1,526 26. 69 
Total, 1915. .........2..00-cee0e 30 | 100.00 | 2,095 | 100. 00 38 | 100. 00 | 5,718 | 100.00 


Summary of labor and accidents at metallurgical works. 


Number killed. Number injured. 


Day’s re | 
Men em- 
formed 
loyed. | Per Per 1,000 Per 1,000 
e (shifts). | Total em- | Total. | em- 
ployed Ployed 

14,985 | 4, 846, 338 16 1.07 1,977 131.93 
15,128 | 4,567,529 23 1.52 1, 434 96. 71 
18, 564 | 5,732,184 30 1.62 2,095 112. 85 
20,564 | 7, 292, 766 47 229 4,247 206. 53 
27,879 | 9,700, 769 33 1.19 5,673 203. 12 
31,327 | 10, 878, 486 38 1.21 5,718 182. 53 

o Fay, A. H., Accidents at metallurgical works In the United States, 1915: Tech. Paper 164, Bureau of 


Mines, p. 5. 


Google 


FORM FOR MINE-ACOIDENT RECORDS. 87 


METAL-MINE ACCIDENTS WW FOREIGN COUNTRIES. 


Table 28 has been compiled from official reports of representative 
foreign countries in which mining is an important industry. The 
table shows the number of men employed in and about metal mines, 
the number killed, and the rate of fatalities per 1,000 men employed. 
It will be noted that the fatality rates are lower than those of metal 
mines in the United States. One reason for the difference is that 
for many years rigid inspection has been enforced in most of the im- 
portant foreign mining countries. In the older nations, as Great 
Britain, Germany, and France, the majority of the miners have 
worked about mines from childhood, as did their fathers and grand- 
fathers before them. Another reason is that in these countries the 
majority of the miners speak a common language, and there is com- 
paratively little misunderstanding of orders given by mine officials. 
A common language is essential to safety in mining. ° 


FORM FOR MINE-ACCIDENT RECORDS. 


As a result of the work already done by the Bureau of Mines in 
collecting accident statistics, the obtaining of more information re- 
garding the various kinds of accidents has been found desirable. For 
example, the explosives accidents have all been reported under one 
item, as ‘‘Accidents due to explosives,” but the safety engineer, the 
mine superintendent, and others in authority, who are making a study 
of the mine hazards, feel that there should be more detailed informa- 
tion concerning such accidents. Thus, ‘‘ Accidents due to explosives”’ 
have included accidents due to transportation, premature shots, 
thawing explosives, etc.; but if many explosives accidents are due to 
some one cause, this cause should be brought to the attention of the 
safety engineer. To assemble all explosives accidents in one group 
makes it impossible to determine just where the principal hazard lies. 
The same is true of accidents due to electricity and haulage. 

In order that more detailed information may be had, the bureau 
prepared a form in 1915 for recording accidents at mines and metal- 
lurgical works, in the hope that many of the mining companies would 
consider its adoption. This form was presented with two objects in 
view: First, that more detailed information on different kinds of 
accidents may be obtained; and, second, that the adoption of the 
form will help to standardize the records. 

It is gratifying to note that about 175 of the leading mining com- 
panies requested copies of this form for use in keeping their records 
during 1916. From these records it is hoped that the bureau will be 
able to present details for 1916 that have not been brought out in 
previous accident reports. 

Copies of this form will be supplied by the bureau with the under- 
standing that a summary report will be made for the bureau’s use at 
the close of the year. 
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STATE LAWS RELATING TO REPORTING OF ACCIDENTS AT METAL 
MINES. 


By W. W. Apams. 


Some features of the State laws relating to the reporting of acci- 
dents at metal mines are given in the following pages. In addition 
to providing compensation for injuries after a certain period of disa- 
bility, usually two weeks, it is generally provided that hospital 
service and medical supplies shall be furnished by the employer to 
the injured workman from the date of injury to the day upon which 
compensation begins. Compensation for injuries causing death is 
also a provision common to all States having compensation laws, 
except Oklahoma. The constitution of Oklahoma prohibits any 
statutory limitation as to the amount recoverable for injuries re- 
sulting in death. 

ALABAMA. 


By resolution passed by the Alabama State Senate, February 1, 
1915, a special committee on judiciary was appointed, ‘consisting of 
five members of the House, and three from the Senate, to consider 
various questions, among which was the question concerning work- 
man’s compensation acts, and to report by bill or bills, as to them 
~ shall appear best. 

ALASKA. 


An act of the Legislature of Alaska, approved April 30, 1913, au- 
thorized the appointment of a Territorial mine inspector, subject to 
instructions of the Federal mine inspector, and provided that all 
serious or fatal accidents at any mine employing six or more persons 
should be reported immediately by the person in charge of the mine 
to the mine inspector of the district in which the mine was located. 
Each mine inspector was required to render to the governor a monthly 
report. of all accidents in his district which resulted in serious injury 
or death. 

As amended April 25, 1915, the law now provides that the Terri- 
torial inspector shall have jurisdiction over all branches of mining, 
shaft sinking, tunneling, quarrying, and dredging, and the machinery 
incident to the reduction of ores or the treatment of the material, 
provided that such jurisdiction shall apply only to the safety of the 
workers in such mining, etc., and provided also that the Territorial 
inspector shall have no jurisdiction over coal mines worked under 
lease from the United States Government. The inspector is required 
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to distribute statistical blanks to mine operators, requiring statistics 
of accidents, labor, and production, to be filled in and returned to the 
inspector on or before December 31 of each year, under the same 
conditions as now required by the United States Bureau of Mines 
and the United States Geological Survey. 

A compensation law, approved April 29, 1915, effective July 28, 
1915, provides compensation for injuries to persons engaged in 
“mining operations,” which are stated in the act to include “ under- 
ground workings, underground mines, open-cut workings, surface 
working, stamp mills, roller mills, chlorination processes, cyanide 
processes, coke ovens, all reduction work of any kind or character, 
and work performed on or for the benefit of any mining claim, 
whether quartz or placer, including development and construction 
work as well as work carried on in connection with actual mining or 
milling.’”’ Employers of five or more men are presumed to have 
elected to accept the provisions of the act unless they file notice to 
the contrary with the United States commissioner. Compensation 
for injury begins on the fifteenth day of disability; but if the injured 
employee is disabled for eight weeks or longer, compensation is com- 
puted from the date of the injury. Disagreements concerning com- 
pensation to be paid under the law are settled by the judge of the 
district court. 

ARIZONA, 


The statutes of Arizona (chap. 33, laws of 1912) provide that all 
accidents causing death or serious injury at any mine shall be re- 
ported immediately to the State mine inspector. The inspector 
renders an annual report to the governor for the year ending Novem- 
ber 30 (sec. 16). 

By the act of June 8, 1912, as amended May 13, 1913, compulsory 
compensation is provided for accidental death or injuries causing 
disability for at least two weeks in all especially dangerous employ- 
ments, including mining, quarrying, tunneling, ore-reduction works, 
and smelters. The law is elective as to industries not listed as 
especially dangerous. 

CALIFORNIA. 


Under an act approved April 8, 1911, as amended May 26, 1913, 
and August 10, 1913, compensation is provided for injury to any 
person engaged regularly in any occupation except that of farm, 
dairy, agricultural, viticultural, or horticulturallabor. Since January 
1, 1914, the law has been compulsory as to all employments except 
those named; and employers of persons engaged in the excepted 
classes of labor may, together with their employees, affirmatively 
elect to become subject to the law by filing notice to that effect with 
the industrial accident commission. Compensation for injury be- 
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gins on the fifteenth day of disability. Written notice of injury 
must be given to the employer within 30 days by the injured employee 
or his representative. Every employer and every insurance company 
is required to report all accidents to the commission. The commis- 
sion reports annually to the governor. 


COLORADO. 


Section 4303 of the revised statutes of Colorado for 1908 provides 
that all accidents causing death or serious injury involving the loss 
of two consecutive days’ work at any metalliferous mine, mill, or 
metallurgical plant shall be reported immediately to the commis- 
sioner of mines. The commissioner is required by section 4268 to 
render biennial reports to the governor. The published reports are 
for the calendar year. 

A workmen’s compensation law was enacted April 10, 1915, effec- 
tive August 1, 1915, applying to all employers of four or more persons, 
not including private domestic servants and farm and ranch laborers, 
engaged in a common employment. Employers are conclusively 
presumed to have accepted the provisions of the act unless prior to 
August 1, 1915, they have filed with the industrial commission a 
notice of their election not to be subject thereto. The law requires 
employers to keep a “record of all injuries, fatal or otherwise,’’ and 
to report each accident within 10 days to the commission under pen- 
alty for failure so to do. In January and July of each year all 
employers are required to report to the commission the number of 
their employees during the preceding six months and to state the 
number of employees in each kind of employment; also to report 
the aggregate wages paid. Compensation is provided for employees 
whose injuries result in disability for more than three weeks, or for 
their dependents if the injuries result fatally. The industrial com- 
mission is required to report annually to the governor on or before 
December 15 for the preceding fiscal year and to include in its report 
a statement of the number of awards made by it and a general state- 
ment of the causes of accidents leading to the injuries for which the 
awards were made. . 


CONNECTICUT. 


By an act of the Legislature of Connecticut approved May 29, 
1913, and made effective January 1, 1914, compensation for injured 
workmen is provided. The act applied to all employers of five or more 
persons, whose election to accept its provisions is presumed in the 
absence of notice to the contrary. An act of May 20, 1915, provides 
that employers of less than five persons may, if they desire, elect to 
become subject to the law. Under the act of 1913 compensation for 
injury began on the fifteenth day of disability, but this has been 
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changed to the eleventh day by thelaw of 1915. The governor was 
authorized to appoint five compensation commissioners, each to be 
assigned to a separate district, and who, when acting together, con- 
stitute the board of commissioners. If the employer and the injured 
employee, or his representative, reach an agreement within two weeks 
as to the compensation to be paid, the agreement shall be submitted 
by the employer to the commission for approval. The injured em- 
ployee must, however, file his claim for compensation within one year. 
Employers are required to keep a record of all injuries causing disa- 
bility of one day or more and make duplicate reports of such injuries 
to the commissioner, the duplicate reports to be transmitted to the 
factory inspector. The law provides that no State office other than 
the compensation commission shall require reports of injuries from 
employers who report such injuries to the commission. 


IDAHO. 


Section 207 of the revised code of Idaho for 1909 provides that all 
fatal or serious accidents at any mine shall be reported immediately 
to the inspectcr of mines or his deputy. The inspector is required 
by section 209 to render an annual report to the governor. The 
published reports are for the calendar year. 

No compensation law has been enacted. 


ILLINOIS. 


The law of Illinois (acts of 1907, p. 308, sec. 1) requires every 
employer of labor to report, within 30 days, to the State bureau of 
labor statistics every accident causing death or serious injury involv- 
ing a loss of 30 or more days’ time. 

By an act approved June 28, 1913, as amended June 28, 1915, com- 
pensation is provided for injured employees and an industrial board 
established for the administration of the law. The law applies 
to all employers engaged in certain enumerated industries, including 
“mining, surface mining, or quarrying; any enterprise in which 
explosive materials are manufactured, handled, or used in dangerous 
quantities; and any enterprise wherein molten metal, or explosive or 
injurious gases or vapors, or inflammable vapors or fluids, or corro- 
sive acids, are manufactured, used, generated, stored, or conveyed in 
dangerous quantitics.”’ 

It is made the duty of all employers to report to the industrial 
board all accidents which entailed a loss to the injured person of one 
week’s time, or which caused death, for which compensation has been 
paid under the law. The application of the law is elective on the part 
of the employer. Election is presumed unless a written notice to the 
contrary is filed with the industrial board and notice of such declina- 
tion is given to the employees. 
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INDIANA. 


The “Indiana workmen’s compensation act,’”’ approved March 8, 
1915, effective September 1, 1915, applies to all employers of labor, 
except those engaged in farm labor or domestic service and casual 
employees, unless notice of the employer’s refusal to accept the pro- 
visions of the law is filed with the industrial board at least 30 days 
prior to an accident. Employers in the excepted class may also 
affirmatively elect to come within the scope of the law. Compensa- 
tion for injury begins on the fifteenth day of disability. Notice of 
injury must be given to the employer as soon as practicable by the 
injured employee or his representative. Employers must furnish all 
necessary information called for by the industrial board. The above 
act abolishes the bureau of inspection and provides that the deputies 
formerly under that bureau, including the inspector of mines, shall 
continue their work under the industrial board, until their successors 
shall have been appointed by the board. All employers, whether or 
not they elect. not to come under the compensation law, are required 
to keep a record of all injuries, fatal or otherwise, and in one week 
after receiving knowledge of such injuries, to report to the industrial 
board all injuries causing absence from work for more than one day. 
Reports of the board are published annually. 


IOWA. 


Under an act of the Legislature of lowa approved April 18, 1913, 
effective July 1, 1914, providing compensation for injuries to work- 
men, all employers are conclusively presumed to have elected to 
become subject to the law unless they file a notice to the contrary 
with the industrial commissioner. Compensation begins on the fif- 
teenth day of disability. The injured employee, or his representa- 
tive, must give notice of injury to the employer within 15 days, unless 
the employer already has actual knowledge of the accident. Em- 
ployers are required to keep a record of “all injuries, fatal or other- 
wise,”’ and within 48 hours after receiving knowledge of an injury, to 
forward a written report to the industrial commissioner. The com- 
missioner reports biennially to the governor, who transmits the re- 
port to the general assembly. 


KANSAS. 


An act of the Legislature of Kansas approved March 14, 1911, pro- 
vided compensation for injuries to workmen employed in any “factory, 
mine, or quarry, natural-gas plant, and all employments wherein a 
process requiring the use of any dangerous explosive or inflammable 
materials is carriedon.”’ As originally passed, the law applied only to 
employers of 15 or more workmen who had been engaged continuously 
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for more than one month at the time of an accident, but an act 
approved March 10, 1913, broadened the scope of the law to include 
employers of five or more men. Compensation for injury begins on 
the fifteenth day of disability. Under the act of 1913 the employ- 
er’s election to become subject to the law is presumed unless notice 
to the contrary is filed with the Secretary of State at Topeka. Notice 
of injury must be given to the employer within 10 days, and employ- 
ers are required to render an annual report of accidents to the State 
commissioner and factory inspector. 


KENTUCKY. 


An act approved March 21, 1914, effective January 1, 1915, applies 
to all employers of six or more persons engaged in the operation of 
‘coal mines; oil and gas wells; iron and steel mills, including blast 
furnaces, smelters, tube works, and rolling mills; foundries; quarries, 
stone crushers, gravel pits; and mines other than coal mines.” Elec- 
tion by the employer to become subject to the law is presumed unless 
a notice to the contrary has been filed by November 1, 1914, with 
the workmen’s compensation board, a body consisting of the attorney 
general, commissioner of insurance, and the commissioner of agricul- 
ture, labor, and statistics. No compensation is allowed for the first 
week of disability. Injured employees, or their representatives, 
must send notice of injury to the employer within one week; and em- 
ployers are required to keep a record of all injuries, fatal or otherwise, 
and to make written report thereof within one week to the work- 
men’s compensation board. The board reports annually to the 
governor. 

LOUISIANA. 


An act of the Legislature of Louisiana approved June 18, 1914, 
effective January 1, 1915, provides compensation for injuries to 
employees in “foundries, forges, smelters, blast furnaces, coke- 
burning plants; phosphate and sulphur works; marble or stone- 
cutting or polishing plants; mines, mining plants; quarries; oil, gas, 
sulphur, salt, or other wells; and any occupation entailing the manu- 
facture, transportation, care of, use of, or regular proximity to dan- 
gerous quantities of explosives.” Election to become subject to the 
law is presumed as regards employers in the above industries unless 
at least 30 days prior to an accident they have notified their employees 
to the contrary. Other employers may affirmatively elect to come 
within the scope of the law. Compensation for injury begins on the 
fifteenth day of disability. Within 15 days of an injury, notice must 
be given to the employer by the injured employee, or his representa- 
tive. If death results from the injury, notice thereof must be given 
to the employer within 30 days by the person entitled to compensa- 
tion, 
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MAINE. 


The ‘‘Maine workmen’s compensation act,” approved April 1, 1915, 
applies to all employers of more than five persons who elect to become 
subject to the act. Compensation for injury begins on the fifteenth 
day of disability. Election to accept the provisions of the act is 
indicated by filing a notice to that effect with the industrial accident 
commission, an organization consisting of the insurance commissioner, 
the commissioner of labor and industry, and a third member—who 
must be an attorney—appointed by the governor. Written notice of 
injury must be given within 30 days by the injured employee, or 
another in his behalf, to the employer, and employers are required to 
report all accidents to the commission. The commission renders 
annual reports to the governor. 


MARYLAND. 


On April 16, 1914, the Legislature of Maryland enacted a workmen’s 
compensation law, to be administered by the State industrial accident 
commission. The act applies to an enumerated list of industries 
which are considered extra hazardous, including ‘‘mining; reduction 
of ores and smelting; preparation of metals or minerals; tunneling 
and shaft sinking; quarries; clay or gravel pits; iron, steel, or metal 
foundries; rolling mills; and the manufacture of explosives and 
dangerous chemicals.”” No compensation is provided for the first 
two weeks of disability, except medical and hospital services and 
supplies. The act became effective to cover injuries sustained on or 
after November 1, 1914. Employers are required to report all 
accidents to the commission, and the commission renders annual 
reports to the governor on or before January 1 showing, among other 
things, the number and causes of all accidents. 


MASSACHUSETTS. 


An act approved July 28, 1911, effective July 1, 1912, created the 
Employees’ Insurance Association, to which any employer of labor may 
become asubscriber. Compensation for injury begins on the fifteenth 
day of disability. Written notice of injury must be given to the 
employer or the association as soon as practicable by the injured 
employee, or some other person in his behalf. Employers are required 
to keep a record of ‘‘all injuries, fatal or otherwise,” and to make a 
report of each injury to the industrial accident board within 48 hours, 
excluding Sundays and legal holidays. The law authorizes any 
insurance company, as well as the Employees’ Insurance Association, 
to insure the payment of compensation to injured employees. An 
act approved June 25, 1914, effective October 1, 1914, directs the 
association and all insurance companies to furnish, upon request, 
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written information to the industrial accident board, including sta- 
tistical facts and figures and the names of all employers insured by 
them. 


MICHIGAN. 


Section 8 of act 163 of the Legislature of Michigan, approved April 
25, 1911, requires the county mine inspector to inspect every working 
mine in his county at least once every 60 days, and section 10 makes 
it the duty of all operators to render any needed assistance to the 
inspector in his work. Section 13 provides that the inspector shall 
report annually to the county clerk all mine accidents causing death 
or personal injury. The published reports are for the fiscal year 
ending September 30. 

An act approved March 20, 1912, effective September 1, 1912, pro- 
vides compensation for injured workmen, and applies to all employers 
who have any person in service under contract of hire who elects to 
be subject to the law. Election is indicated by filing with the 
industrial accident board a written statement to that effect. Com- 
pensation for injury begins on the fifteenth day of disability, but if 
disability continues eight weeks or longer compensation is computed 
from the date of injury. Employers are required to keep a record 
of all injuries to their employees, and to report such injuries within 
10 days after any accident to the industrial accident board. 

Certain amendments by the acts of April 10, 1918, and April 28, 
1915, do not alter the above provisions of the law. 


MINNESOTA. 


Paragraph 3924, general statutes of Minnesota, 1913, provides for 
the appointment of a county mine inspector for every county in 
which at least five mines are in operation. The inspector must visit 
every mine in his county at least once every 60 days (par. 3926). All 
operators are required (par. 3931) to give immediate notice to the 
inspector of all accidents causing loss of life or serious personal 
injury. The inspector’s annual reports are for the fiscal year ending 
June 30, and are included in the biennial report of the State commis- 
sioner of labor (par. 3934). 

An elective compensation law provides compensation for injuries 
causing death or causing disability for more than two weeks. The law 
(act of Apr. 24, 1913) applies to all industries except farm and 
domestic service and interstate or foreign commerce. 


MISSOURI. 


Section 8462, revised statutes of Missouri, 1909, as amended 
March 25, 1913, provides that any person having charge of a mine 
shall report to the State mine inspector all accidents causing loss of 
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life or serious personal injury. The inspector renders an annual 
report to the governor for the calendar year. 
No compensation law has been enacted. 


MONTANA. 


The ‘‘Montana workmen’s compensation act,’ approved March 8, 
1915, effective July 1, 1915, applies to all hazardous occupations, 
including ‘‘shaft sinking; tunnels, marble, stone, or brick work; blast 
furnaces; quarries; stone crushers; smelters; gas works; coal mines; 
mines other than coal; and rolling mills,” provided the employers 
elect to become subject to the law. Compensation for injury begins 
on the fifteenth day of disability. An injured employee, or some 
other person in his behalf, is required to send notice of the injury to 
the employer within 60 days. Every employer and every insurer 
must report all accidents to the industrial accident board, an organi- 
zation consisting of the commissione: of labor and industry, the State 
auditor, and a third member appointed by the. governor. 


NEBRASKA. 


The ‘‘Nebraska workmen’s compensation law of 1913,” approved 
April 21, 1913, applics to all employers of five or more persons, except 
household servants, farm laborers, and employees on interstate rail- 
ways. The employers’ election to accept the provisions of the law 
is presumed, in the absence of notice to the contrary. Compensation 
for injury begins on the fifteenth day of disability; but if disability 
continues for eight weeks or longer, then compensation commences 
on the date of the injury. The injured employee, or another person 
in his behalf, must notify the employer of the injury as soon as 
practicable. 

NEVADA. 


The Nevada laws of 1912 provide that all mine operators employ- 
ing wage earners shall render a report to the inspector of mines of all 
accidents causing death or serious injury. The report of the in- 
spector is for the fiscal year ending November 30. 

Compensation for injuries to employees of all employers of two or 
more persons is provided for by an act approved March 15, 1913, 
effective July 1, 1913, as amended by the act approved March 22, 
1915. Election by employers to become subject to the law is pre- 
sumed unless notice to the contrary is filed with the State industrial 
commission. Compensation begins on the eighth day of disability; 
but if disability continues for three weeks, compensation is computed 
from the date of the injury. Employers are required to send to the 
industrial commission an immediate report of all accidents to their 
employees. 

65365°—17——7 
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NEW HAMPSHIRE. 


An act of the Legislature of New Hampshire approved April 15, 
1911, effective January 1, 1912, providing compensation for injuries 
to employees, applies to certain enumerated industries considered 
dangerous, including ‘‘all work necessitating dangerous proximity 
to gunpowder, blasting powder, dynamite, or other explosives where 
the same are used as instrumentalities of the industry; and work in 
or about any quarry, mine, or foundry.’’ The employer's election 
to become subject to the act is indicated by filing a notice to that 
effect with the commissioner of labor, and a bond as security for the 
employer’s lability to pay compensation for injuries to his workmen. 
No compensation is provided for injuries which do not disable the 
employee for at least two weeks from earning full wages. Notice of 
injury must be given by the injured employee as soon as practicable 
to his employer; and employers render such reports to the commis- 
sioner of lsbor as are required by him. 


NEW JERSEY. 


An act approved by the Legislature of New Jersey March 24, 1904, 
as amended March 26, 1912, provides that all accidents resulting 
in death, or that prevent the injured person from resuming work 
within two weeks, shall be reported to the commissioner of labor 
within 24 hours after the expiration of four weeks or after the death 
of the person injured. An act approved April 17, 1914, and effective 
that date, amended the act of March 24, 1904, by creating the office 
of inspector of mines and quarries and authorized the appointment of 
an inspector. 

The State has an elective compensation act (Laws of 1911,chap.95), 
and the statutes require every employer to report all accidents to the 
‘employers’ liability commission,’ and to state whether the 
employer is subject to the compensation law. 


NEW YORK. 


An act of the Legislature of New York approved May 22, 1915, 
provided for the creation of an industrial commission, consisting of 
five members appointed by the governor, to have jurisdiction over 
the department of labor. The department of labor is divided into 
bureaus, as follows: Inspection, statistics and information, mediation 
and arbitration, industries and immigration, employment, and work- 
men’s compensation. The industrial commission is required to sub- 
mit all questions of general policy to the industrial council, an advisory 
body consisting of 10 members representing employers and employees. 
Itis provided that wherever, in previous laws, reference is made to the 
“department of labor,’ “commissioner of labor,’ ‘‘industrial board,’’ 
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or ‘‘workmen’s compensation commission,” such references shall 
hereafter be understood to mean the industrial commission. 

Chapter 15 of the New York laws of 1910 provides that all accidents 
causing loss of life or injury incapacitating any person for work in the 
operation of a mine or quarry, or in the construction or repair of a 
tunnel, shall be reported within 48 hours to the commissioner of 
labor. 

Under the workmen’s compensation law, approved March 16, 1914, 
effective July 1, 1914, compensation is provided for accidents causing 
injury or death to persons engaged in certain enumerated industries 
classed as hazardous, among which are included mining; reduction of 
ores and smelting; preparation of metals or minerals; quarries; sand, 
shale, clay, or gravel pits; ime kilns; iron, steel or metal foundries; 
rolling mills. The law is compulsory as to the industries enumerated. 
Compensation. begins on the fifteenth day of disability. All acci- 
dents, fatal or otherwise, must be reported by the injured person or 
by another person in his behalf to the employer, and by the employer 
to the compensation commission. Nonfatal accidents must be re- 
ported to the commission by the employer within 10 days after injury 
and fatal accidents within 30 days after the death of the injured 
employee. 

OHIO. 


An act of the Legislature of Ohio approved June 15, 1911, as 
amended March 14, 1913, provides compensation for injuries to work- 
men, and applies to all employers of five or more persons in the same 
business or establishment. The law is compulsory as to employers 
of five or more men, and employers of less than five persons may 
elect to become subject thereto by paying the proper premiums into 
the State insurance fund. No compensation is provided for the first 
week of disability. Employers are required to keep a record of ‘‘all 
injuries, fatal or otherwise,”’ and to report such injuries within one 
week to the State hability board of awards. The board reports 
annually to the governor. 


OKLAHOMA. 


’ 


The ‘‘Oklahoma workmen’s compensation law,” approved March 
22, 1915, effective September 1, 1915, applies to all hazardous em- 
ployments in which more than two persons are engaged, including 
factories, powder works, foundries, blast furnaces, reduction works, 
smelters, dredges, wells, mines, and quarrics, and is compulsory in its 
application to these industries. Compensation for injuries begins on 
the fifteenth day of disability. Compensation for injuries causing 
death is not provided for by this law, being prohibited by article 23 
section 7, of the State constitution, which provides, 
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‘‘The right of action to recover damages for injuries resulting in 
death shall never be abrogated and the amount recoverable shall not 
be subject to any statutory limitation.” 

Notice of injury must be given by the injured employee, or some 
one in his behalf, within 30 days, to his employer and to the State 
industrial commission. Employers are required to keep a record of 
‘all injuries, fatal or otherwise,”’ and to report such injuries within 
10 days or a reasonable time thereafter to the commission. The com- 
mission is required to render an annual report to the governor. 


OREGON. 


An act of the Legislature of Oregon approved February 18, 1911, 
provides that any employer of labor who employs more than three 
persons at a time shall report to the commissioner of labor statistics 
and inspector of factories and workshops all accidental deaths, or 
injuries causing the injured person to cease work. 

An act approved February 25, 1913, created a State industrial 
accident commission and provided for an industrial accident fund 
consisting of premiums paid by employers who accept the provisions 
of the act. 

Election on the part of operators to be subject to the law is pre- 
sumed in the case of certain hazardous industries, including foundries, 
blast furnaces, mines, wells, smelters, powder works, and quarries, 
unless notice of the employer’s declination is filed with the commis- 
sion; and employers in all other industries may accept the law by 
affirmative election. Employers are required to report to the com- 
mission ‘‘any accident” to any workman. This act was approved 
by the electors at a referendum held November 4, 1913. An amend- 
ment of February 24, 1915, does not alter the above provisions of 
the law. 

PENNSYLVANIA. 


On June 2, 1915, the Legislature of Pennsylvania passed a work- 
men’s compensation law applicable to all accidents occurring on or 
after January 1, 1916. The employer’s election to become subject 
to the Jaw is conclusively presumed unless he files notice to the con- 
trary with the bureau of workmen’s compensation of the department 
of labor and industry. No compensation is provided for the first 14 
days of disability except medical and hospital services and supplies. 
Compensation for death is provided if death occurs within 300 weeks 
after the injury. The bureau prepares and publishes all necessary 
blank forms and distributes same to employers, insurers, and employ- 
ees applying therefor. Funds paid by employers who elect to become 
subject to the law constitute the workmen’s insurance fund, which is 
administered by the workmen’s insurance board. The State treas- 
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urer is custodian of the fund. The workmen’s insurance board files 
with the bureau of workmen’s compensation a notice of the names 
and business addresses of all employers who are subscribers to the 
fund. Within seven days after an accident to an employee, employers 
are required to send notice of such accident to the workmen’s insur- 
ance board, but this requirement is satisfied if within seven days the 
employer files a notice of the accident with the department of labor 
and industry as required by the act of July 19, 1913. The board 
shall, if necessary, investigate all accidents reported, and is authorized 
to appoint a manager, inspectors, and other assistants to administer 
the fund and to perform the duties imposed on the board. 

The board is authorized to divide the State into “compensation 
districts” and to appoint for each district a referee to whom employ- 
ees’ claims for compensation are referred by the bureau when the 
employer and employee can not themselves agree as to the compen- 
sation to be paid. 

When the bureau receives notice from the board that any employer 
has become a subscriber to the fund, the bureau shall promptly trans- 
mit to the board a copy of any accident notice received by the bureau 
from any subscribing employer. The board is authorized to super- 
vise and direct the work of the bureau, and to hear all appeals from 
the decisions of referees. 


SOUTH DAKOTA. 


By an act approved March 1, 1890, the governor of South Dakota 
was authorized to appoint an inspector of mines, whose duty it was 
to visit personally each year each mining county and to examine as 
many mines therein as possible, and make recommendations as to the 
safety of the employees. Mine operators were required to report to 
the inspector all accidents causing serious injury ordeath. The above 
act, as amended March 4, 1915, provides that the inspector shall ren- 
der annual reports to the governor on January 1 and enumerate in 
said reports all serious or fatal accidents to employees at the mines 
and the nature and cause of such accidents. The inspection law ap- 
plies to all mines except those worked solely by the owners or lessees. 

No compensation law has been enacted. 


TENNESSEE. 


An act of the Legislature of Tennessee approved April 19, 1913, 
effective the same date, authorized the creation of the workmen’s 
compensation commission, consisting of five members appointed by 
the governor, the members to serve for two years or until their report 
is submitted. The commission was directed to study the subject of 
workmen’s compensation and to report thereon to the next meeting 
of the general assembly. No compensation law has yet been enacted. 
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TEXAS. 


An act of the Legislature of Texas approved April 16, 1913, effective 
September 1, 1913, providing for the compensation of injured em- 
ployees, covers all employers of more than five persons, except those 
engaged in farm labor, operating railways as common carriers, or 
those working for a cotton gin. Compensation begins on the eighth 
day of disability. Election by employers to become subject to the 
law is indicated by subscribing to the Texas Employees Insurance 
Association. Notice of injury must be sent by the injured employee, 
or by some other person in his behalf, to the subscribing employer or 
to the insurance association. Employers are required to keep a 
record of all injuries, fatal or otherwise, and within eight days of 
each injury to make a written report thereof to the State indus- 
trial accident board, consisting of three members appointed by the 
governor. 

The law also authorizes any insurance company to issue policies 
to pay compensation as provided for under the act, and the holders 
of such policies are regarded as subscribers so far as applicable under 
the act. 

VERMONT. 


The “Vermont workmen’s compensation act,” approved April 1, 
1915, effective July 1, 1915, applies to all employers of more than ten 
persons, except domestic and casual employees and those earning over 
$1,500 annually. Election by the employer to become subject to the 
law is presumed in the absence of notice to the contrary; and employ- 
ers of ten or less than ten persons may also affirmatively elect to accept 
the provisions of the act. Compensation for injury begins on the 
fifteenth day of disability, and compensation for death is limited to 
cases where death results within two years of the accident. Notice 
of injury must be given to the employer as soon as possible by the 
injured employee, or some other person in his behalf. Employers are 
required to keep a record of “all injuries, fatal or otherwise,’ and to 
report all injuries causing disability of one day or more to the State 
industrial accident board within 72 hours, excluding Sundays and 
legal holidays. The board reporss biennially to the general assembly. 


WASHINGTON. 


By an act approved March 14, 1911, amended March 22, 1915, the 
Legislature of Washington established an industrial insurance depart- 
ment to administer a compulsory compensation law applicable to an 
enumerated list of extra-hazardous industries, among which are in- 
cluded mining, quarrying, dredges, tunnels, blast furnaces, foundries, 
rolling mills, and powder works. Section 14 requires all employers 
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who are subject to the provisions of the law to render an immediate 
report of any accident to the industrial insurance department. 


WEST VIRGINIA. 


An act of the Legislature of West Virginia (ch. 10, Laws of 1913), 
which became effective October 1, 1913, provides compensation for 
injuries to all persons employed in “coal mines, oil and gas wells, 
iron and steel mills, blast furnaces, smelters, rolling mills, quarries, 
stone crushers, mines other than coal mines, explosive works, tunnels, 
and shafts.’’ An act of the legislature approved February 26, 1915, 
broadened the lav to include all works in which articles of an explosive 
nature are mixed or manufactured, and provided for the organization 
of the office of S:ate compensation commissioner to administer the 
compensation fund which had previously begn administered by the 
public service commission. No compensation is patd for the first 
week of disability. The act is elective on the part of employers, and 
employees are required to apply for compensation within six months 
after date of injury. Employers are required to furnish the com- 
missioner with all information required by him. The commissioner 
renders annual reports to the governor, showing causes of accidents 
for which awards have been granted. 


WISCONSIN. 


The Legislature of Wisconsin passed an elective workmen’s com- 
pensation law, approved May 3, 1911, applying to all employers of 
four or more persons, election to be made by filing with the industrial 
accident board a notice that the employer elects to become subject 
to the provisions of the law, the election to be binding for one year 
and thereafter presumed to continue without further notice in the 
absence of notice of withdrawal. Compensation is provided for 
injuries resulting in disability ‘or more than one week. 

An act approved June 27, 1911, requires that every employer of 
four or more persons shall keep a record of all accidents causing death 
or disability to any employee, and that a similar record shall also be 
kept by all casualty insurance companies and all other societies or 
persons indemnifying employers against liability; and that within 
the first five days of each month all such accidents shall be reported 
’ to the industrial accident board. 

An act of June 30, 1911, created the “industrial commission of 
Wisconsin” and provided that the commission should supersede and 
assume the duties of the industrial accident board. 

By an act approved June 26, 1913, the law was amended to provide 
that on and after September 30, 1913, all employers of four or more 
persons shall be presumed to have elected to accept the provisions of 
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the act unless notice to the contrary is filed with the industrial com- 
mission. The act does not apply to farmers and farm labor. 


WYOMING. 


The “ Wyoming workmen’s compensation law,” approved February 
27,1915, effective April 1, 1915, applies to extra-hazardous industries, 
including foundries, blast furnaces, smelters, natural gas plants, oil 
wells, dredges, mines, quarries, and powder works, provided five or 
more men are employed therein continuously for more than one month 
at the time of the accident; but if dangerous explosives are used, the 
law is applicable even if less than five men are employed. Compensa- 
tion for injuries begins on the eleventh day of disability. Employers 
must report within 20 days all injuries received by employees to the 
clerk of the district court of the county where the accident occurred, 
on blanks supplied by the State treasurer, who has the custody of 
the industrial accident fund. Compensation is paid by the treasurer 
upon an order signed by the judge of the district court. 
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PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of special interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those obtainable only from 
the Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BuLLeETIN 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, com- 
piled by A. H. Fay. 1916. 370 pp., 3 pls., 13 figs. 

TECHNICAL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TEcHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, by F. W. Horton. 1913. 74 pp., 10 figs. 

TeEcHNICAL Parer 61. Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TECHNICAL Parer 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

Tecunicat Parer 118. Coke-oven accidents in the United States during the 
calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TECHNICAL Paper 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TEcHNICAL PAPER 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TECHNICAL Paper 129. Metal-mine accidents in the United States during the cal- 
endar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 3 figs. 

TecHNICAL PapreR 151. Coke-oven accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TrecuNicaL Paper 164. Accidents at metallurgical works in the United States 
during the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

Coal-mine fatalities in the United States during the calendar year 1914, with 
detailed figures for December, compiled by A. H. Fay. 1915. 30 pp. 
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PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH 
THE SUPERINTENDENT OF DOCUMENTS. 


Butietin 69. Coal-mine accidents in the United States and foreign countries 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TeEcHNICAL Paper 27. Monthly statement of coal-mine accidents in the United 
States, January to August, 1912, and statistics for 1910 and 1911, compiled by F. W. 
Horton. 1912. 24 pp. 5 cents, 

TECHNICAL Parer 40. Metal-mine accidents in the United States during the 
calendar year 1911, compiled by A. H. Fay. 1913. 54 pp. 5 cents. 

TECHNICAL PapPer 73, Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 

TeEcHNICAL Paper 94. Metal-mine accidents in the United States during the 
calendar year 1913, compiled by A. H. Fay. 1914. 73 pp. 10 cents, 

Coal-mine fatalities in the United States during the calendar year 1915, with 
detailed figures for December, compiled by A. H. Fay. 1916. 80 pp., 3 figs. 10 
cents. 


Google ree: 


INDEX. 


A. 

Page, 
Accident records, form for__------~ 87 

Accident statistics, difficulties in 
compiling _-.---__----- 10 

Accidents, classification by mining 
methods, need of__----- 60 

See also Fatalities and injuries, 

by causes;. and States 

named. 

Adams, W. W., acknowledgments to- 10 

Alabama, metal mines, days worked 
Qts tena 5 eee cede 34, 37, 50, 56 
fatalities. at ..-..5-<..=. 8, 


22-25, 30-34, 37, 56 


injuries: at.<22=s2-252<.<= 40-49. 
reporting of _._-_---- 12 
men employed at-___---~__ 34, 


37, 48, 56, 58, 83 


workmen's compensation acts 
§'as2S552252s5ss2snce 89 
See also Fatality and injury 
rates, 
Alaska, metal mines, days worked 
ates-sss22075 34-36, 50, 56, 80 
fatalities at _--____-_____-_ &, 


22-25, 26-29, 34-36, 56, 80 
Injuries at__._______-_____ 
reporting of_ 
men employed at___--_-- 
48, 49, 56, 58, 80, 83 
mine inspector of, powers of___ 89, 90 


reporting of accidents in____-_ 89 
workmen's compensation law of_ 90 
See also Fatality and injury 
rates, 
Arizona, metal mines, days worked 
Ob ccs steuicu ness 34-36, 50, 56 
fatalities at -..-__-___-_- &, 


22-25, 26-29, 34, 35, 36, 56 


injuries’ ‘at. 5 oe 40-49 
reporting of__.-----~- 12 

men employed at____-___ 34-36, 

48, 49, 56, 58, 83 

reporting of accidents in___-__~ 90 
Workmen's compensation act in_ 90 


See also Fatality and injury 
rates. 
Arkansas, metal mines, days worked 


te seco e a Ba 34, 38, 50, 56 
fatalities at _..-___-_--__ 8, 
22-25, 30-33, 34, 38, 56 

injuries at --.-~- - 40-49 
men employed at-__---~-_~- 34, 
38, 48, 49, 56, 58, 83 


See alsu Fatality and injury 
rates, 


Google 


Page. 

Australasia, metal mines, fatalities 
Gt~23=.<09--cioes ae oSse 88 
fatality rate at____-_-_-__ 88 
men employed at__------- 88 
Austria, metal mines, fatalities at__ 88 
fatality rate at___-___-__ 88 
men employed at--------- 88 

B. 

Black powder, use of, in coal mines_ 82 
Boalich, E. 8., acknowledgments to_ 10 


Bureau of Mines, limitations of au- 
thority: ofs.:.-sseccscc: 9 
mine accident form prepared by_ 


Cc 


California, metal mines, Gays worked 
Alicn se scaleecaScssces 34-36, 

39, 50, 56, 80 

fatalities at 8, 


22-25, 26-29, 34-36, 56, 80 


injuries at --._-_.-__-_-- 40-49 
reporting of__ 12 
men employed at-__----_ 34-36, 


39, 48, 49, 56, 58, 80, 83 


reporting of accidents in______ 91 
workmen's compensation laws 
i a. neeat Stace eens 90, 91 
See also Fatality and injury 
rates. 
Caving method of mining. See Min- 
ing methods. 
Coal mines, days worked at-_--_---- 51 
explosives used in_-__--------- 82 
fatalities from__-.-----__ 82, 85 
fatality rate from__-_----_ 82, 83 
fatalities at. o-.<.seccbatsce: 51,81 
fatality rate at---___-____ 51, 81, 82 
men employed at-----------.. 51, 81 
Coke ovens, days worked at-____~- 51 
fatalities: ati-5---s.sp-vessc= 51 
men employed at-_---_----___ 61 


Colorado, metal mines, days worked 
34, 36, 50, 56, 80 


fatalities at.----s->--<..- 8, 
22-25, 26-29, 34, 36, 56 

Injuries “Atiecusi<os222222 40-49 
reporting of ---- am 12 
men employed at___--_--_ 34, 


36, 48, 49, 56, 58, 80, 83 
reporting of accidents in_-____~ 
workmen's compensation law in_ 
Sce also Fatality and injury rates. 


107 


108 

Page. 

Connecticut, metal mines, days 
worked at ---------- 34, 50, 56 
injuries at------- -- 42,43, 48 
men employed at--------- 34, 
48, 49, 56, 58, 83 
reporting of accidents in------ 92 


workmen's compensation law in_ 91, 92 


See also Fatality and injury 
rates. 
Copper mines, days worked at------ 35, 50 
fatalities at---..------------ 11, 17, 
‘ 18-21, 26-29, 35 
fatality rate at------------ 35, 52-55 
injuries at-_.--------- 11, 17, 18-21 
injury rate at-_----------- 14, 52-55 
men employed at---------- 11, 17, 35 
statistics from, scope of------ 9 
D, 
Dredging accidents, fatalities from_ 79, 80 
injuries from_--_-------------- 79 
E. 
Explosives, high, use of, in coal 
MIHGS -s2ec cue sSco ous 82 
precautions in ~-_--------~ 85, 86 


See also Fatalities and injuries; 
and Fatality and injury rates. 


F. 


Fatalities and injuries, by causes: 
boiler explosions___------- 79 
cables, break of. 
27, 31, 41, 45, 67, 84 


eaving of bank 
derricks ~---------------- 
25, 29, 88, 43, 47, 69, 79, 84 
drilling saree ees Secina 18, 
22, 26, 30, 44, 66, 79, 84 
electricity —.-=-_---.-.—=— 18, 
20-22, 24-26, 28-30, 32, 33, 40, 
42-44, 46, 47, 66, 68, 69, 79, 80, 84 
explosives.-------------- 16, 18, 
21, 22,25, 26, 29, 30, 33, 40, 43,47, 
63, 64, 66, 69, 71-73, 79, 80, 82, 84 


falling down chute_--_---- 18, 
22, 26, 30, 40,44, 66, 84 

falling down shafts----~-_ 16, 
19, 23, 27, 31, 41, 45, 67, 84 

falls of person----------- 20, 


21,24, 25, 28, 29, 32,33, 42, 43, 46, 
47, 62, 64, 68, 69, 71-73, 79, 80, 84 
falls of rock or ore_----- 16, 18, 
21,22, 25, 26, 29, 30, 33,40, 43, 44, 
47, 62-64, 66, 69, 71-73, 79, 80, 84 


hand tools-- 20, 21, 22, 24, 25, 28, 
20, 32, 33, 42, 45, 46, 47, 68, 69, 84 
haulage accidents__.---_-- 16, 
18, 21, 22, 25, 26, 29, 30,33, 40, 43, 
44, 47, 62-64, 66, 69, 71-73, 79, 84 
hoisting. =. .s2 2222-20555. 79, 80 
locomotives_--_---------- 20, 


24, 28, 32, 42, 46, 68, 84 


Google 
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machinery_-------------- 16, 

18, 20-22, 24, 26,28-30, 32, 33, 40, 

42-44, 46, 47, 66, 68, 69, 79, 80, 84 


mine cars or locomotives_- 20, 
24, 28, 32, 42, 46, 68, 84 
mine fires --.------------ 19, 


23, 27, 31, 41, 45, 67, 84 
nail, stepping on_ 19, 20, 23, 24, 27, 
28, 31, 32, 41, 42, 45, 46,67, 68, 84 
overwinding ~------------ 2% 
27, 31, 41, 45, 67, 84 
railway cars and locomo- 
tives. 20, 24, 28, 32, 42,46, 68, 84 
run of ore, fatalities caused 
OF. Kec caine 18, 20, 21, 22, 24, 
25, 26, 28, 29, 30, 32,33, 40,4244, 
46, 47, 62-64, 66, 68, 69, 71-73, 84 
skip or cage-------------- 23, 
27, 31, 41, 45, 67, 84 


steam shovels__---------- 21; 
25, 29, 33, 43, 47, 69, 84 

suffocation from gases----- 19, 
3, 27, 31, 41, 45, 67, 84 

timber or hand tools------ 16, 18, 
22, 26, 30, 40, 44, 66, 79, S4 

water, inrush of---------- 19, 


238, 27, 31, 41, 67, 84 
See also Mining methods; and 
states and countries named. 


Fatality and injury rates, by 
causes : 

cables, breaking of-------- 53, 84 
drilling accidents__------- 52, 84 
electricity ------ 52, 54, 55, 81, 84 
explosives --- 52, 55, 62, 63, 83, 84 
figures showing ~~ 75, 76 
falling down chute------- 52, 84 
falling down shafts_------ 53, 54 
falls of derricks-_--~----- 5d, 84 
falls of persons _--------- 54, 
55, 62, 63, 75, 76, 81, 84 
falls of rock_.._---~------ 52, 
55, 62, 63, 74-76, 81, 84 
gas and dust explosions ~~~ 81 
hand tools__.--------- 54, 55, 84 
haulage aceidents_-_------ §2, 
55, 62, 63, 74, 81, 85 
figures showing--. 75. 76 
locomotives__~----------- 54, 84 
machinery —---~-~- 52, 54, 55, 81, 84 
mine cars or locomotives __ 54, 84 
mine fires __.__-----~----- 53, 84 
nail, stepping on —~----~- 53, 54, 84 
overwinding ~------------ 53, 84 

railway cars and locomo- 
UVeSacccaueuiaseseeoe= 84 
CUD OF Ofer. — see eae ee. 52, 
54, 55, 62, 63, 74, 84 
figures showing __ 75, 76 
skip or cage ___---------- 53, 84 


~ 55, 84 
- 53, 84 


steam shovels__------ 
suffocation from ygases_—- 
timber or hand tools_- 
water, inrush of--_------- 53, 84 
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Fatality and injury rates, by Georgia, metal mines—Continued. 

States: injuries at-2--.~22s-sss-2 40-49 
Alabama___-- 34, 37, 48, 49, 56, 58 men employed at_.------- 34, 
Alaska 22... 34-36, 48, 49, 56, 58 36, 39, 48, 49, 56, 58, 83 
Arizona ___-~ 34-36, 48, 49, 56, 58 See also Fatality and injury 
Arkansas____ 34, 38, 48, 49, 56, 58 rates, 

California... 34—36, 48, 49, 56,58 | Germany, metal mines, fatalities at— 88 
Colorado ____ 34-36, 48, 49, 56, 58 fatality rate at-__-._-__-- 87,88 
sence ete ss 48, 49, 58 men employed at-_----~--- &8 


34, 39, 48, 49, 56, 58 
_ 34, 36, 48, 49, 56, 58 
Idaho_______ 34, 36, 48, 49, 56, 58 
34, 38, 48, 49, 58 
34, 39, 48, 49, 58 


Kansas ~---- 34, 38, 48, 49, 56, 58 
Kentucky ---...--- 48, 49, 56, 58 
Maine —~__ ---- 48,49,58 
Maryland_ - 48, 49,58 
Massachusetts — ---- 48, 4D, 58 


Michigan_ 34, 35, 37, 48, 49, 56, 58 
Minnesota ~~ 34, 37, 48, 49, 56, 58 
Missourl ~--~ 34, 38, 48, 49, 56, 58 


Montana ___- 34-36, 48, 49, 56,58 
Nevada — - 34-36, 48, 49, 56, 58 
New Jersey__ 34, 37, 48, 49, 56, 58 


New Mexico__ 34-36, 48, 49, 56, 58 
New York-_ 34, 37, 39, 48, 49, 56, 58 


North Carolina____- 48, 49, 56, 58 
OMG. os sahencna 34, 39, 48, 49, 58 
Oklahoma ~-- 34, 38, 48, 49, 56, 58 
Oregon __-__ 34, 36, 48, 49, 56, 58 
Pennsylvania ~-_ 34, 39, 48, 49, 58 
South Carolina________ 48, 49, 58 
South Dakota 34, 36, 48, 49, 56, 58 
Tennessee _________-----_ 34, 
36, 37, 39, 48, 49, 56, 58 

Wexae ccc sh as tee 34, 48, 49,58 
Utah .- =i... 34-36, 48, 49, 56, 58 
Vermont ____-_ 34, 39, 48, 49, 58 
Virginia -_-_ 34, 37, 48, 49, 57,58 
Washington ____ 34-36, 48, 49, 58 
Wisconsin ~_.___---_-___ 35, 
37, 38, 48, 49, 57, 58 

Wyoming --------- 35, 48, 49, 58 


See also Mining methods; and 

kinds of mines named. 
nonmetallic mineral mines, 

days worked at__ 34, 39, 50, 56 
fatalities at__ 8, 22-25, 34, 39, 56 


Florida, 


injuries at_______-_-_ -. 40-49 
reporting of__ ~ 12 
men employed at________~- 34, 


39, 48, 49, 56, 58, 83 
See also Fatality and injury 


rates, * 
France, metal mines, fatalities at___ 88 
fatality rate at__--_---___ 87, 88 
men employed at_._----__ 88 
Ga. 

Georgia, — mines, days worked 
aera -- 34, 36, 39, 50, 56 
ftatalition Lt eee 8, 


22-25, 26-29, 34, 36, 56 


Google 


Gold, silver, and miscellaneous metal 
mines, days worked at__ 36, 50 
fatalities at___ 14, 17, 18-21, 26-29, 36 


fatality rates at_-_-__-__--_ 36, 52-55 

injuries at___-_ 14,17, 18-21 

injury rate at__ ---. 14, 52-55 

men employed at__--..------- 17, 36 

statistics from, scope of___-_~ 9 
Great Britain, metal mines, fatalities 


LY Ae Me ee ae ee eee 
fatality rate at___ 
men employed at--------- 


Greece, metal mines, fatalities at-__ 88 
fatality rate at___------.- 88 
men employed at 88 
H. 
Hydraulicking accidents, fataltiles 
frOM os ose esosu scan 79, 80 
injuries from___--_------_-._ 79 
1 
Idaho, metal mines, days worked at_ 54-36, 
50, 56, 80 
fatalities at---___--__--_ 8, 
22-25, 26-29, 34, 36, 56 
injtriés, at unc. ee 40-49 
reporting of- 12 
men employed at _ B4- 36, 
48, 49, 56, 58, 80, 83 
reporting of accidents in-_--__ 92 
See also Fatality and injury 
rates. 
Illinois, metal mines, days worked 
OE 2 ceneceaeacee 34, 38, 50, 56 
fatalities” ats 255-22 s.0<5, 8, 
22-25, 30-33, 34, 38 
injuries at---__---_ 40-47, 48, 49 
reporting of__.--_--~ 12 
men employed at--------~- 34, 
38, 48, 49, 56, 58, 83 
reporting of accidents in__--__ 92 
workmen’s compensation law in_ Pp 
See also Fatality and injury 
rates. 
Indiana, reporting of accidents in__ 93 
workmen's compensation law in_ 93 
Injuries at metal mines, causes of__ 16 
classification of_-_--_-_ 11, 64, 76, 77 
compared by mining methods__ 74 
figures showing----_-__-_ 75, 76 


compensation for, laws govern- 


Causes of. coe 52s css lee 64 
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Page. 

Injuries at metal mines, causes of— 

Continued, 
Tatey Of 225-3225 eos Ssssenses 8 
reporting of, regulations re- 
Parding - 2550s 12 
See also Fatalities and in- 
juries; and States and 
countries named. 
Injury rates. See Fatality and in- 
jury rates, and kinds of 
mines named. 
Iowa, metal mines, days worked at_ 34, 
39, 50, 56 
fatalities at ---_~_ 8, 22-25, 34, 39 
injuries at --_------ . 40-49 
men employed at_-___--___ 34, 
59, 48, 49, 56, 58, 83 
reporting of accidents in____ ~~ 93 
workmen's compensation law in_ 93 
See also Fatalities and injuries 
named. 

Iron mines, days worked at-_-----~ 37, 50 
fatalities at. 14, 17, 18-21, 30-383, 37 
fatality rates at---<..----- 37, 52-55 
{ijuries, Ato. 2.2.5.2. 14, 17, 18-21 
injury rates at. -_--_ 14, 15, 52-55 
men employed at___------- 14, 17, 37 
statistics from, scope of___--~- 9 

Italy, metal mines, fatalities at---- &8 

fatality rate at--_--_--. 88 
men employed at 88 
J. 
Japan, metal mines, fatalities at-._ 88 
fatality rate at--_--____- 88 
men employed at-__-----~- §8 
K. 
Kansas, metal mines, days worked 
1 ae poet 34, 38, 50, 56 
8, 


5, 30-33, 84, 38, 56 
Injories ds2s<.sseccass 


reporting 
men employed at-----_-__ 34, 
38, 48, 49, 56, 58, 83 
reporting of accidents in-_____ 04 


workmen's compensation law in_ 93, 94 
See also Fatality and injury 


rates, 
Kentucky, metal mines, days worked 
Shee = rls a oe 34, 50, 56 
fatalities at-_.-_--__ 8, 22-25, 56 
Injories iat: o.Boet hen ee 40-49 
Feporting of-===.<==== 12 
men employed at____---_~- 34, 
48, 49, 56, 58, 83 
reporting of accidents in ____--~ O4+ 
workmen's compensation law in_ D4 
See also Fatality and injury 
rates. 


L. 
Lead and zine mines, days worked 


Ll ane e pea a ee ey see 38.50 
fatalities at___ 15, 17, 18-21, 30-33, 38 


» Google 
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Lead and zinc mines—Continued. 

fatality rate at-_____--____ 38, 52-55 
injuries at-__.-_.---__- 15, 17, 18-21 
injury rates at__ 52-55 
men employed at-__---_-_- 15, 17, 38 

Loulsiana, workmen's compensation 
law) int So ssa e esse 94 

M. 


Maine, nonmetallic mineral mines, 
days worked at-_ 34, 39,50, 56 


injuries at-_-_-___ 42, 43, 46-19 
/ men employed at--_-__-__ 34, 
39, 48, 49, 56, 58, 83 
reporting of accidents in______ 95 
workmen's compensation law in_ 95 
See also Fatality and injury 
rates, 
Maryland, metal mines, days worked 
| ee a a eae 34, 50. 56 
injuries {at) > sS- 55S 46-49 
reporting of_____----- 12 
men employed at-_ ------- 34, 
48, 49, 56, 58, 83 
reporting of accidents in_-___~_ 95 
workmen's compensation law in_ 95 
See also Fatality and injury 
rates. 
Massachusetts, metal mines, days 
worked ati. ..-..55. 34, 50, 56 
injuries at. 42, 43, 46-49 
men employed at. -------- S4. 
48, 49, 56, 58, 83 
reporting of accidents in__.-__ 95 
workmen's compensation law in_ 95. 
See also Fatality and injury 
rates, 

Metallurgical plants, accidents at__ 86 
men employed at____--------- 7 
nonfatal injuries at-_--_-_--_- 77 
Sce also Ore-dressing plants; 

Smelters. 

Mexico, metal mines, fatalities at-__ 88 
fatality jrate: atus=-s-=ss.--s2- 88 
men employed at------------- 88 

Michigan, metal mines, days worked 

BtSsosceces 34, 35, 37, 39, 50, 56 
fatalities at__--__ 8, 22-35, 37, 56 
injuriés’ at. -=-=--i=.-<-. 40-49 

reporting of _._._----- 12 

men employed at__--_--_-- 34, 

35, 87, 39, 48, 49, 56, 58, 83 

reporting of accidents in_---_~ 96 

workmen's compensation law in_ 96 
See also Fatality and injury 

rates. 

Mineral mines, nonmetallic, days 

wotked, :ate--222-25222. 39 

fatalities at. <o2-- -o-sccsc 15, 

17, 18-21, 30-33, 39 

fatality rates at-_--__ 39, 52-55 

injuries at ~-------_ 15, 17, 18-21 


Injury rates at 52-55 
men employed at___ 


minerals included in-.---~ 9 


a 
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Mining methods: Missouri, metal mines—Continued. 
caving methods ----~---------- 71 men employed at--------- 84, 
mines using, fatalities at__ 59, 87, 38, 48, 49, 56, 58, 83 


62, 66-69, rae 79 


fatality rate at 2,71 
injuries at ------ ‘59, 

3, 66-69, 72 
injury rate at------- 63, 72 


figures showing -- 75, 76 
open-pit mining, mines using, 
fatalities at _-_-------- 


62, 66-69, 72, 73 
fatality rate at--_ 62, 72,73 


injuries at ~-_------- 59, 
63, 66-69, 72, 73 
injury rate in____ 63, 72,73 


figures showing -_ 75, 76 
use of, factors determining 72, 73 


overhand stoping, hazards in_- 65 
methods :0f <-2-—-555<.<= 70 
mines using, fatalities at_- 59, 

62, 64-70 
fatality rate at------ 62, 70 
Injuries in ------_ 59, 63-70 
injury rate in-_---_- 63, 70 


figures showing-- 75, 76 


USO Of. 5 asaceecasecte 64 
with filling, advantages of_ 65 
See also Shrinkage stoping. 
room-and-pillar mining, advan- 
tages of-.—-~<..3-.-+,- 61 
mines using, fatalities at__ 59, 
61, 62, 66-69 


fatality rate in_-~ 59, 61,62 
injuries in 59, 


61, 63, 66-69 
injury rate in__----- 63 
figures showing -- 75, 76 

underhand stoping, hazards in, 
causes of.-_-__--_----- 71 
mines using, fatalities at_ 62, 
66-69, 70, 71 
fatality rate at-_---_ 62, 70 


injuries in__ 63, 66-69, 70, 71 
injury rate at-_----- 63, 70 
figure showing ~~~ 76 
Minnesota, metal mines, days worked 


RMS eaotoseecse 34, 37, 50, 56 
fatalities at --_--_-------- 8, 
22-25, 30-34, 37, 56 

injuries at -------------- 40-49 
reporting of--------. 12 
men employed at--------- 34, 


37, 48, 49, 56, 58, 83 


reporting of accidents in-_---~ 96 
workmen's compensation law in_ 96 

See also Fatality and injury 

rates. 

Missouri, metal mines, days worked 
| ee ee 34, 
37, 38, 50, 56 
fatalities at.-...--<..-<. 8, 
22-25, 30-33, 34, 38, 56 

injuries at ---_--_-------- 


reporting of. 


Google 


reporting of accidents in-_---- 96 
See also Fatality and injury 
rates. 
Montana, metul mines, days worked 
Es Sap ee 34-36, 50, 56, 80 
fatalities at _.----------- &, 
22-25, 26-29, 34-26, 56, 80 


injuries at--------- 40-47, 48, 49 
reporting of --------- 12 
men employed at--------- 34-36, 


48, 49, 56, 58, 80, 83 


reporting of accidents in------ 97 
workmen's compensation law ine 97 
See also Fatality and injury 
rates, 
N. 
Nebraska, workmen's compensation 
Jaw in =2s---c<e5-605 97 


, days worked 


Ot ncanescse 34-36, 50, 56, 80 
fatalitiva ats.2s22-2-5.-65 8, 
22-25, 26-29, 34-36, 56, 80 
injuries at=...-5<-.<<sie5 40-49 
reporting of -- 12 
men employed at 34, 36, 


48, 49, 56, 58, 80, 83 


reporting of accidents in_-_--__ 97 
workmen's compensation law in_ 97 

See also Fatality and injury 

rates, 

New Ilampshire, metal mines, days 
worked at ------_--- 34, 50, 56 
fatality at 8 
men employed at-_------~_ 34, 
48, 49, 56, 58, 83 
reporting of accidents in_-_--__ 98 
workmen's compensation law in_ 98 

See also Fatality and injury 

rates. 

New Jersey, metal mines, days 
worked at------~ 34, 37, 50, 56 
fatalities: at =--...---=2.— 8, 
22-25, 30-33, 34, 37, 56 
injuries atua..oce2cu-5e55 40-49 
reporting of --------_ 12 
men employed at--------_ 34, 


87, 48, 49, 56, 58, 83 


reporting of accidents in-_---_ 98 
workmen's compensation law in_ 98 

See also FVatality and injury 

rates, 

New Mexico, metal mines, days 
worked at ~---~34—-36, 50, 56, 80 
fatalities ‘at..2.<.. 5-2. 8, 
22-25, 26-29, 34-36, 56 


Injumesattoscsccescsescsn 
reporting of 
men employed at 
48, 49, 56, 58, 80, 83 
See also Fatality and injury 
rates. 
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Page. Page. 
New South Wales, metal mines, fa- Oregon, metal mines, days worked at_ 34, 
talities at ----- 88 36, 50, 56, 80 
men employed at 88 fatalities at-s.5.25-.22.5. & 
New York, metal mines, days 22-25, 26-29, 34, 36, 56, 80 
worked at --__ 34, 37, 39, 50, 56 injuries at. 2525-265. 2-5 40-49 
fatalities at _--.----_---- 8, reporting of —-_ 12 
22-25, 30-33, 34, 37, 39, 56 men employed at__________ 34, 
injuries at----~---- 40-47, 48, 49 36, 48, 49, 56, 58, 80, 83 
reporting of ----- 12 reporting of accidents in-_____-~ ~ 100 
men employed at--- _---- 34, workmen's compensation law in_ 100 
37, 39, 48, 49, 56, 58 See also Fatality and injury 
reporting of accidents in____-~ 99 rates. 
workmen’s compensation law In_ 99 | Overhand stoping. See Mining 
See also YFatality and injury methods. 
rates. 
New Zealand, metal mines, fatalities BP; 
tes ores e Se secsst 88 
men employed at-_-___--~- 88 | Pennsylvania metal mines, days 
North Carolina, metal mines, rae worked at____ 34, 37, 39, 50, 56 
worked at----~ 34, 36, 39,50, 56 fatalities: at. s--sa=5-2o 8, 
fatalities at —_ i ego 56 22-25, 30-33, 34, 39 
injuries at_-____---- injuries at_-_-__~_ 40-49 
reporting of __ reporting of_ 12 
men employed at -_ men employed at 34, 
26, 39, 48, 49. 56, 58, 83 37, 39, 48, 49, 56, 58, 83 
See also Fatality and injury reporting of accidents in______ 101 
rates. workmen's compensation law 
IN! oe aeh asi Sessa 100, 101 
0, See also Fatality and injury 
rates. 
Ohio, metal mines, days worked ates sO fe Permanent partial disability, defini- 
made tion ofs.-—522s-==<- = ll 
fatalities at_-——— 8, 22, 23, 34, 39 Permanent total disability, definition 
injuries at_____-__-_- -- 40-49 Fy kc Sere nea 11 
men employed iat aan Sore 34, Peru, metal mines, fatalities at_ 88 
39, 48, 49, 56, 58, 83 
reporting of accidents in 99 retal ty Sea teiabescasa52 55 a8 
3 wre ke etc mney Ara ‘ men employed at-----------~_ 51, 81 
bal te : bese ee ae ia 99 | Placer mines, days worked at______ 80 
¢ eae ality, sand “injury fatalities at __-_--_-______ 78, 79, 80 
Oklahoma, metal mines, days worked Hct male Stesfo-Saessst ae 8 
34. 38, 50, 56 njuries RE. .2252 -<ecncscans 79 
PsP ee 8, men employed iIn_-----_------ 80 
22-95, 30-33, 34, 38, 5g | Portugal, metal mines, fatalities at_ 88 
injuries at_______________ 40-49 fatality rate at_____ oe 88 
reporting of___-______ 12 men employed at------_--- 88 
men employed at----+---- 34, 
38, 48, 45, 56, 58, 83 Q. 
reporting of accidents in-__~___ 100 
me ode Rhee ee 5 AGS Nan worees a ate =" reece 
2 atalitjes: ‘atccs 5 csocaans= 51, 74, 
Ree yeas end Oy fatality rate at-_.----_--- 51, 81, 82 
Open-pit accidents, fatalities from__ 21, injuries at---~~..------------ 14,77 
25, 29, 33, 69, 74 men employed at--~---------- 61, 81 
fatality rates from_________ aoe, 55 Queensland, metal mines fatalities 
injuries from_____ 21. 453, 47, 69, 74, 84 Lauah sagiy Scere Sie pe eiae Taaae 88 
injury rates from_____________ 55, 84 men employed at---. ----- 88 
Open-pit mining. See Mining meth- 
ods. R. 
Ore-dressing plants, days worked at_ 51, 86 
fatalities nticoss soedceencesee 51, 86 | Room-and-pillar mining. See Min- 
fatality rate at: cs2----+-22>_+ 51, 86 ing methods, 
inbiries Wt. <5 2c ns wesne dawn 86 | Russia, metal mines, fatalities at__ 88 
injury rate ats-- 20.2... 86 fatality rate at-____-_____ 88 
men employed at--_--_-___ 51, 83, 86 men employed at--------- 88 


piatzea y GOOgle 


workmen's compensation law in_ 
See also Fatality and injury 
rates. 


65365° —17—_8 


101 


Google 
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Page Texas, metal mines, days worked 
Shaft accidents, fatalities from ___---_- 19, Ot. =ss2cnscccsscene 34, 50, 56 
23, 27, 31, 62, 64, 67, 71, 72, 73 fatalities at-------- 8, 24, 25, 54 
fatality rate from_-_-_------~ 53. 62 injuries at _-_----_ 40-47, 48, 49 
injuries from_.___----------- 19, men employed at_------~- 34, 
41, 45, 63, 64, 67, 71, 72, 73, 84 48, 49, 56, 58, 83 
injury rate from____--.---- 53, 638, 84 reporting of accidents in______ 102 
figures showing--_------ -— 75, 76 workmen’s compensation law in_ 102 
Surface accidents, fatalities from — 20, See also Fatality and injury 
24, 28, 32, 68 rates. 
fatality rates from ___------ -- 54 | Transvaal, metal mines, fatalities at_ 88 
injuries from__-------- 2, 46, 68, 84 fatality rate at--.-__~--~- 88 
injury rate from -_-__-~~------ 54, 84 men employed at.._-----~- 88 
Shrinkage stoping. Se Mining . 
methods. v. 
Silver mines. See Gold, silver, and Underground — accidents. fatalities 
miscellaneous metal mines, 
frOM Sasess tencssasuns 18, 
. Smelters, days worked at_--------_- 51, 86 19, 22. 23 26, 27. 
fatalities: at. 320. 51, 86 at vades cakes aveer abe 
30, 31, 66, 67, 79, 80 
fatality rate at_--__._________ 51, 86 ¥ ae 6 
fatality rates from ——_----_-~- : fs 53 
injutles:nt. 26-22 ss5 cesses 86 ; 
i wa Cou barBe 86 injuries from_._----.----~--- 18, 
MJury Tite lak aoske= 32233 = 19, 40, 41, 44, 45, 66, 67, 79, 84 
men employed in_---------~ 51, 83, 86 
injury rate from_- -.--~---=- 84 
South Csrolina, metal mines. days c ‘ 
‘ , | Underhand © stoping. See Mining 
worked at__-------~ 34, 50, 56 methoda 
anJuries), witoses=5-2 ai ar United States, metal mines, fatali- 
men employed 34, 
2 > tes: ato ie2coce senate 7, 88 
48, 49, 56, 58, 83 Fd 
See aleo Fatality and injury fatality rate at=—-—.---—-- 88 
. : injurtes at ~-____-- —— 7,8 
tates. men employed at 7, 88 
South Dakota, metal mines, days aha ote ei eS r 
z See also States named. 
worked at____-__ 34, 36, 50, 56 : 
Utah, metal mines, days worked at_ 34-26, 
fatalities at__.-.____- ~~. 8, 39. 50, 56 
22-25, 26-29, 34, 36, 56 Pgs dee 
1 i t 40-47. 48. 49 fatalities ato. 2.22 -6-i se 8, 
ses ie eo 22-25, 26-29, 34-36, 56 
TEDORUDR. Olena eeast== Aes injurles at _..._.-.-..._.. 40-49 
men employed at 34, reporting’ at 13 
36, 48, 49, 56, 58, 83 : ee aes SY eae 
men employed at__—--~---_ 34-36, 
reporting of accidents in_-__~- 101 39. 48, 49, 56. 58. 83 
> ov, * 0, je ei 
See. oleo Fatality’ and «Injury See also Fatality and injury 
rates. cater 
Spain, metal mines, fatalities at———- 88 = J ; 
fatality rate at__.------- 88 W. Page. 
men employed at_---~---_ 88 ; . ; ae 
Sweden, metal mines, fatalities at__ 88 Vermont, nonm Callie mineral mines, 5 
batality vate at 88 days worked at__ 34, 39, 50, 56 
at esac Ntaeed AE ae a fatalities at_____ 8, 22, 28, 34, 39 
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